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THERAPEUSIS OF INTERNAL DISEASES 


VOLUME II 

L INFECTIOUS DISEASES 

CHAPTER I 
TYPHOID PEVEE* 

Fkedbrick 0. Shattuck 

PEOPHYLAXIS 

So much do we know of the causative agent of typhoid fever, of the 
means by which the disease is spread, and of the way in which such 
spread may be prevented, that it is quite conceivable that, within a rea- 
sonable time, the disease should, in the human, not in the geologic, sense, 
be exterminated from the earth — ^that the Bacillus typhosus should be- 
come as extinct as the great auk. A consummation so devoutly to be 
wished is, however, easier to conceive than to realize in fact. By far the 
larger part of the inhabited earth is occupied by people who must long 
remain backward from a sanitary point of view. The ease and rapidity 
of intercommunication between the uttermost parts of the earth are con- 
stantly growing. Among the most enlightened peoples the by-product 
of those whose minds seem to be as impenetrable to the evidence of 
science and to common sense as is lead to the X-ray — cranks, in short — 
seems to be fostered rather than eliminated by civilization. The preven- 
tion of smallpox is a simple problem as compared with that of typhoid 
fever, and is more than a century old; but ignorance and prejudice still 
live, even among the most advanced peoples, and the time when vaccina- 
tion for smallpox shall become a lost art is not in sight. 

Vehicles of Transmission. — The means of general prevention lie, broad- 
*See also 1, Vol. I, Sec. I, Chapter III. 
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]v, in sucli care of every [)iitient witli tlio disease that he cannot he a 
menace to others. While we probably know how to do this the practical 
difi&eulties in the way are such that it behooves us, for the present at 
least, to safeguard especially the vehicles of transmission, among which 
the chief are water and milk. Proof of this statement, in conjunction 
with our own experience, seems to be afforded by the fact that among the 
Chinese in China typhoid is a very rare disease, though common enough 
among Europeans in that country. In that over-populated country, where 
the struggle for existence is so fierce, human excrement is largely used 
for manure in a retail way, and there is thus amjde opportunity for in- 
fection from dirty hands. The Chinaman ^ is not immune to typhoid, but 
at home he never drinks raw milk or unboiled water, that is to say, he 
looks after the seed and disregards the soil. There being no seed, he 
does not need to consider the unfastidious fly as a means of transmission. 
Probably the quickest and simplest way for us to stamp out typhoid would 
be the universal adoption of the Chinese custom as regards water and 
milk; but, as things are, we must regard seed and soil alike. In a coun- 
try as extensive as the United States, here densely, tlnu-o sparsely, in- 
habited, with large areas so remote from hospitals and laboratories that 
the physicians serving them are practically exit off from the all-impor- 
tant diagnostic evidence of the early blood culture on bouillon or bile, and 
the Widal reaction, the practical difiicultics are very great. The protean 
aspects of the disease and the diagnostic difficulties arising therefrom 
are notorious. Granting that no guilty man brought to trial escapes, we 
know that some are neither accused, nor even suspected. We have all 
seen patients clearly in relapse who had consulted no physician in the 
primary attack. How many people have typhoid without knowing it? 
Any one of these may become a typhoid carrier and an innocent source 
of many other cases, even if every case of typhoid coming under observa- 
tion is promptly recognized and properly treated. Physicians remote 
from centers of population may have no outside facilities for determin- 
ing whether a patient after recovery becomes a carrier or not. They can- 
hot, at present at least, be expected to have both the knowledge and cfpiip- 
ment necessary to settle the questions themselves. No typhoid patient 
is discharged from the Massachusetts General, and doubtless the same rule 
holds with most similar hospitals, unless cultures of the urine and stools 
are negative. The difficulties inherent in the application of such a rule 

^ Since the ahove Tvaa written the writer has had the benefit of meeting Dr. Edward 
Hume of the Tale College Hospital in China at Changsha in the Province of Hunan. It 
seems probable that typhoid among the Chinese in China is not as rare as has been sup- 
posed. Were it not, however, for their abstention from raw milk and unboiled water 
typhoid would be enormously rife among a people most primitive as regards sanitary 
^ence and more than almost any other coming into intimate contact with the usual 
vehicles for the transmission of the disease. 
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in private practice, especially among those of moderate or slender means, 
are patent, though not insuperable, provided there be real cooperation 
of the profession, active boards of health properly furnished with both 
money and power, and the public. Too many health boards are such 
only in name, naked, impotent, or both. Heavy penalties for failure to 
report eases promptly may help the cause, but more reliance is to be 
placed on 'the enlightened conscience and mind of the physician than 
on his fear of punishment. The penalty can be enforced only through the 
coTirts. I recall a case in which the apparently wilful neglect of a phy- 
sician to report a case to the local board of health was shielded by the 
partiality and friendship of the judge. It is not worth while to enumer- 
ate all the factors which work against the eradication of typhoid fever 
from the earth. Many and various as they are, our ideal is clear, the 
means for its attainment are understood and are gradually gaining ac- 
ceptance, and the fact remains that typhoid fever is becoming less fre- 
quent. It is still far more common in this country than it ought to be. 
In all matters of this character we, with our forty odd sovereign states, 
are at a disadvantage, temporarily it is to be hoped, with autobureaucratic 
Europe and compact Great Britain. 

Some outbreaks of typhoid, naturally rather limited in extent, have 
been traced to raw oysters taken from beds contaminated by sewage. 
Oysters do not contract the disease themselves, but pass on viable bacilli. 
Eor a time after one of these outbreaks it has been interesting, if not 
amusing, to watch the attitude of guests at dinner parties with regard to 
raw oysters. Even when an outbreak was far removed and the source of the 
oysters served was presumably above suspicion, at least half of the guests 
would leave their oysters untouched. The sale of grapefruit and other sub- 
stitutes was probably materially helped at these times. Some people fore- 
go oysters altogether on this account. The vast majority of eases depend 
upon either water or milk. Against the dangers of these consumed away 
from home diiferent people will take different degrees of precaution, ab- 
stention or thorough boiling being the only absolute means of prevention. 

While it is true that a small number of typhoid bacilli withstand 
prolonged freezing, it seems to be established that the risk of the spread 
of the disease through ice is not sufficient to warrant unusual precautions. 

Vaccination. — A further means of general prophylaxis is antityphoid 
vaccination. It is not impossible that this in time may be as generally 
enforced as is vaccination for smallpox. Till now it has been employed 
on a large scale only in troops. Military organization and control permit 
procedures which are difficult in civil life. The history of antityphoid 
vaccination, interesting as it is, is too long to give here. It is well set 
forth in Major Bussell’s Wesley M. Carpenter Lecture (9), as are all other 
details of the practice. It is about fifteen years since Pfeiffer and later 
Wright began the work. At first it was, of course, tentative. The best 
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metliod of preparing the vaccine, of preserving it, its dosage, the best tech- 
nique of administration, all had to be worked out. It is not to be wondered 
at that the first results were inconclusive ; but we see a steady growth to the 
perfection attained in our army in Texas. This is so I’omarkablc that I 
borrow freely from the report of Dr. Kean (3), H. S. A., acknowledging my 
indebtedness both to him and to Major-General Wood for advance in- 
formation. 

“'‘The immense advance in camp sanitation and particularly the value 
of this protective measure can be estimated by comparing the typhoid 
incidence of this camp with that of the Second Division, 7th Army Coi'ps, 
which was organized at Jacksonville, Florida, abo\it June 1, and 

remained there in camp until October, some of the regiments h'uving in 
September. Thip Division was not conspicuously unfortunate in its 
typhoid record for that time, and is selected because of the clo.sc^ similarity 
of its conditions of service to those of the Alaneuvor Division. The two 
divisions were encamped in nearly the same latitude and for about the 
same length of time, and each had a good camp site and an artesian 
water supply of unimpeachable purity. \Yhile the ])criod in camp of 
the 2d Division, 7th Army Corps, was later in the year, the number of 
men involved is larger for the Maneuver Division. The following table, 
referring to the former, is taken from the colcbrate<l ‘Ee])ort on Ty]-)hoid 
Fever in U. S. Military Camps in the Spanish War’ by Eeed, Vaughan, 
and Shakespeare, Vol. I, page 609: 

18 98 


Table showing for the regiments of the Second Division of the Seventh Army Corps at 

Jacksonville, Fla., the mortality and morbidity from typhoid f<*v<*r. 


Eegiments 

Mean 

Strength 

Cases of typhoid 
fever 

Deathn 

from 

typhoid 

fever 

t 

Deaths 

from 

all 

cliaeaHea 

Certain 

1 

Certain 

and 

probable 

2d Illinois 

1,095 

253 

341 

18 

22 

1st North Carolina 

1,164 

147 

227 

16 

20 

2d New Jersey 

1,153 

185 

318 

29 

32 

1st Wisconsin 

1,232 

209 ■ 

311 

46 

48 

60th Iowa 

1,097 

164 

253 

33 

33 

9th Illinois 

1,288 

153 

248 

18 

28 

2d Virginia 


105 

152 

17 

20 

4th Virginia 

1,274 

135 

231 

21 

28 

49th Iowa 

1,236 

378 

612 

50 

50 

Total 

10,759 

1,729 


B 

281 
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Table showing for the organizations compofaing the Maneuver Division at San Antonio, Texas, the 
morbidity and mortality from typhoid fever, March 10 to July 10, 1911 


Organization 

Mean 

Strength 

June 

Cases 

of 

typhoid 

fever 

Deaths 

from 

tsrphoid 

fever 

Deaths 

from 

all 

diseases 

llth Infantry 

924 




15th Infantry 

969 



2 

18th Infantry 

1,022 




13th Infantry 

929 




22nd Infantry 

1,033 




10th Infantry 

1,016 



1 

17th Infantry 

953 




28th Infantry 

960 




3rd Field Art 

847 



2 

4th Field Art 

741 



1 

Enptineer Bat^n 

536 



1 

Signal Corps 

197 




9th Cavalry 

743 




11th Cavaby 

1,143 



3 

Sanitary Troops 

606 

1* 


1 

Total 

12,659 

1 

0 

11 


Note — In addition to the above a civilian teamster, not immunized, was admitted for typhoid fever in 
April. (*) This case, a private of the Hospital Coips, had not completed his immunization, having taken only 
two doses. The case was very mild and would perhaps have been overlooked but fox the rule that blood cul- 
tures were made in all cases of fever of over 48 hours duration. The Widal reaction has no diagnostic value 
in immunized persons, as all respond to it. Forty-nine cases of typhoid fever with 19 deaths were reported 
as occurring in the city of San Antonio during this period.’* 

The bulletin issued December 15th, 1911, by the Connecticut State 
Board of Health reports the results of the use of antityphoid inoculation 
during the recent epidemic in Torrington, Conn. Among four hundred 
citizens voluntarily inoculated, only one very mild ease of the disease 
occurred. Of forty-five nurses inoculated, none had typhoid. Of thirty- 
five who refused, two got the disease in a very severe form. 

Those coming into close contact with typhoid cases or liable to do so 
should he vaccinated. The value of vaccination among those directly ex- 
posed to the disease in the capacity of physician, nurse, or attendant is 
well shown by Spooner’s (10) experience at the Massachusetts General 
Hospital, Since July, 1909, 200 individuals have been vaccinated, and 
no case has developed among them since the practice was enforced. Dur- 
ing the ten years previous to 1909 there were contracted within this 
hospital, apparently from direct or indirect contact, 27 cases of typhoid 
fever, or 1.6 per cent, of all those exposed to the disease. In all, about 
3 B 
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700 people exposed to the disease in various hospitals have heen inoculated. 
Among these 3, or 0.43 per cent., have contracted the disease; 2 of these 
cases were inoculated during an epidemic and were in the incubation 
period ; .he third case was also in the incubation period when inoculated. 
In all 3 cases, however, the course of the disease was eomiiaratively 
mild. 

Those about to travel, or for any other reason liable to exposure, 
should also be vaccinated. The pleasure of many a European journey 
has been more or less poisoned by the real or fancied necessity for taking 
precautions, sometimes so minute and far-fetched as to be ridiculous. 
Danger, in the minds of some, has lurked round every corner. It is, 
moreover, not possible to guard against every contingency. It is doubt- 
less a safeguard to drink only bottled water when traveling, yet there is 
no absolute guarantee against human cupidity, and there are those who 
have yielded to the temptation of the enormous profit to be derived from 
some form of water substitution. 

Some reports suggest that antityphoid vaccination of a typhoid car- 
rier may cause the disappearance of the bacilli from the gall-bladder and 
elsewhere, in part, for a time, or even permanently. Mo:ffitt has collected 
eight cases of typhoid carriers reported thus cured. If such a result is 
confirmed by experience, its far-reaching consequences are obvious. 

Although the results obtained by antityphoid vaccination have been 
most encouraging, it has been the belief that there is one serious draw- 
back, to wit, that it is unsafe to vaccinate individuals exposed during an 
epidemic because of the increased susceptibility during the ‘'■‘negative 
phase” following an inoculation. That this objection is not justified by 
facts is the opinion of no less an authority than Major Eussell, who 
states that it is very doubtful if there is any increase of susceptibility fol- 
lowing inoculation. 

The technique of administering antityphoid vaccine is simple, and 
as practiced in the D. S. Army is as follows: The site of ^juncture, 
usually the outside of the left arm, is sponged off with alcohol, and a 
small area sterilized with tincture of iodin. The injection is made sub- 
cutaneously with a sterile syringe and the puncture sealed with collodion. 
The first dose is 500,000,000 bacilli, the second and third 1,000,000,000 
each. An interval of ten days is allowed between doses, the entire pro- 
cedure thus taMng twenty days. The method used at the Massachusetts 
G-eneral Hospital is essentially the same, but the size of the dose and 
the interval between doses differ. Eour doses are given at intervals of 
five days. The first dose 50,000,000 ; the second 100,000,000 ; the third 
200,000,000 ; and the fourth 400,000,000 bacilli. This dosage is con- 
siderably smaller than that used in the army, but the vaccines differ 
in Jhat in the preparation of the army vaccine the culture is killed at 
60 C., while the culture used at the Massachusetts General Hospital 
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is killed at 53° C. It kas been definitely proven that the vaccine killed 
at the lovrer temperature is the stronger. 

Por the precautions taken in the Texas camp against flies as factors 
in spreading the disease, the reader is referred to Dr. Kean’s report. In 
civil practice comparatively little can be done to diminish the number of 
flies. It is desirable to do what one can, as by screening, to prevent their 
having access to typhoid patients or their excreta. It is more practicable 
to prevent the access of flies to excreta than to exterminate flies. A fly 
which neither contains nor carries typhoid bacilli is not dangerous. 

Sera. — ^A variety of sera have been used but without results sufS.- 
ciently encouraging to warrant continuance of the practice. Dr. Mark 
W. Richardson tried various modifications of the serum treatment in the 
Massachusetts Hospital for some years, largely on patients in my wards. 
I could not convince myself that the patients were benefited, and some 
of them distinctly suffered in comfort. 

Prevention of Extension. — The principles underlying the prevention 
of the extension of the disease from the individual patient to healthy 
people are clear and fixed. Their application to the special case must 
vary in detail with the circumstances under which said case is cared for. 

The chief danger lies in the feces and urine, their accessibility to 
flies, and in the bed and body linen liable to be soiled ; but all secretions 
and excretions are possible sources of danger. With proper precautions 
isolation of patients is not necessary, and no valid objection can be raised 
to their care in the general medical wards of a hospital. It is well, for 
convenience, to group the typhoid cases under a special nurse or nurses. 

Although Boston, as a seaport town, discharges its sewage into salt 
water and only on the first half of the ebb tide, the following rules are 
observed in the Massachusetts General Hospital, and are in essence those 
which should obtain in any large institution: 

Feces. — The bed-pan is emptied and washed out into a special hop- 
per (11), the outlet of which has been previously closed. The cover is 
shut down and steam allowed to circulate in a jacket at the bottom of the 
hopper. The contents are thus quickly brought to the boiling point and 
there maintained for five minutes. 

Bed-pans and urinals are sterilized by boiling for five minutes in a 
hopper devoted to them. 

Bath water is also boiled for five minutes. 

Sputum cups, compresses, and mouth swabs are put into paper bags, 
marked “typhoid,” and burned in the boiler house furnace. 

Bed and body linen are put into a special bag, marked “typhoid,” and 
boiled in the laundry separate from other linen. 

The mattress is sprinkled with a two per cent, solution of formalin, 
marked “typhoid,” also with date and ward, and sent to the fumigating 
room, where it is exposed to formaldehyde gas for twenty-four hours. 
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EacTi mattress receives at least two fumigations, sometimes more, accord- 
ing to the demand. 

Huhher sheet, riibher pillow case, bedstead, and stand are washed with 
soap and water and then with a 1 to 3,000 solution of corrosive sublimate. 

Special thermometers are used for typhoid patients. After use they 
are washed wdth soap and water and kept in a 1 to 1,000 solution of cor- 
rosive sublimate. 

Special enema syringes and rectal tubes for typhoid patients are 
washed in cold water, then in hot water, boiled three minutes, and kept 
in salt solution. 

Special dishes, cups, etc., for typhoid patients are -washed separate 
from other dishes in a special dish pan, placed in a dish sterilizer, and 
boiled for ten minutes. 

Hurses wear aprons with long sleeves -when making the bed, feeding, 
and bathing the patient. Rubber gloves are Avorn when the bed-pan is 
handled and when the mouth is swabbed. 

The clothes worn by the patient on entrance are exposed to formalde- 
hyde gas for twenty-four hours. 

Of course, such measures as are above detailed can be carried out 
only in large institutions. Equally good results can, howev(‘r, be obtained 
anywhere by the intelligent adaptation of means to ends. The IMassa- 
chusetts State Board of Health (8) oificially recommends the following 
treatment of stools and urine: 

‘‘Idilk of lime (one part freshly slaked lime to eight parts of water), 
or chlorinated lime (6 per cent.), or carbolic acid (5 per cent.), or for- 
malin (10 per cent.), or boiling in soda solution. The discharges should 
be received in a vessel containing some of the germicidal solution, and 
more should be added so as to cover the mass and bo equal to at least 
twice the volume of the material to be disinfected. The entire contents 
of the vessel should then be thoroughly stirred, special care being taken 
to disintegrate lumps. The vessel should be covered and allowed to stand 
not less than one hour before the contents are discarded.” 

Compresses and all small articles contaminated, or specially liable to 
become so, should be burned. 

Privies should be screened, water-tight, and cleaned only under offi- 
cial supervision. 

Bed and body linen should be soaked in 5 per cent, carbolic solution 
for several hours, boiled, or both. Bath water shoiild be boiled. 

When the surroundings permit, the stools and urine can be buried 
after disinfection, of course with due regard to Avells or other water supply. 

If the family is engaged in the milk or any other business connected 
with foodstuffs obvious special precautions are in order, and it may ho 
necessary, in the interest of public health, to suspend such business until 
all danger of contamination is past. Eour negative and consecutive 



TREATMENT 


9 


examinations ■ of tlie stools and urine should be required of persons thus 
employed before they are allowed to resume ordinary work. 

Carriers. — A chronic carrier should be kept under the supervision of 
the local board of health and not allowed to handle foodstuffs for others. 
If he moves to another place, the local health authorities of that place 
should be notified, if possible. It is, of course, obvious that such a per- 
son may start an epidemic running into the hixndreds of cases. In this 
connection it is of interest to note the statement that, on December 3d, 
1911, Mary Wallon, otherwise known as “typhoid Mary,” entered suit 
against the city of New York for alleged false imprisonment by the 
Board of Health. 


TREATMENT 

G-eneral Care. — In any case in which typhoid fever is suspected — and 
it should be suspected in every continued fever until proved absent — 
the patient should be put to bed and treated provisionally as if he had 
typhoid. Even if the disease be mild, each case is a potential source of 
disease to others. In a ease which is mild at first gravity may appear 
later, either from severe toxemia or one or more of the many accidents 
and complications incident to the disease. It is, therefore, of moment 
to save the strtogth from the start. We have all seen cases in which, 
from avoidable or unavoidable delay in diagnosis, patients have dragged 
themselves about and become so exhausted that this very exhaustion 
seemed a leading feature of their disease, perhaps the determinant one 
as to recovery. The slow development and long duration of typhoid af- 
ford a sharp contrast between it and some other acute infections, pneu- 
monia, for instance, a point worthy of therapeutic consideration. 

Should proper care be difdcult or impossible at home, entrance to a 
hospital, if such be accessible, is to be urged. It is of the last impor- 
tance to provide for proper nursing. If possible, there should be two 
nurses. If the eight-hour limit is adopted, either through unions or by 
law, at least three will be required. In severe cases three are none too 
many, some items of care — ^bathing, for instance — ^being difficult to carry 
out by a single nurse. Of course financial and other considerations only 
too often make the ideal unattainable. We must content ourselves with 
coming as near it as we can. The best room in the house, if possible with 
a sunny exposure, windows on at least two sides, an open fireplace, and 
convenient bathroom, is to be devoted to the patient. As in other in- 
fectious diseases, or, indeed, for that matter, in disease in general, the 
fewer unnecessary articles in the room the better. Of course carpets, 
curtains, and the thousand and one things with which the rooms of 
the well-to-do are nowadays encumbered are less objectionable in typhoid 
than in the eruptive infections ; but they greatly and needlessly add to 
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the burden of eare of the room and interfere with the quiet so desirable 
about the sick. 

Among the requirements of the sick room I give the open fire a high 
place. It warms rather than heats . the room, and, above all, promotes 
ventilation. I do not think that the advantages of a combination of 
open fire and open window are as widely appreciated as they should be. 
Hard, thoroughly dry, non-snapping wood with a plentiful bed of ashes 
yields the best results to those who know how to secure them. It is 
easy to change, almost in a moment, from a brisk to as slow a fire as 
you please, or vice versa,. Soft coal comes next. Anthracite is a bad 
third. The gas fire has its convenience. Direct radiation as a means of 
warming rooms is cheap and nasty. 

Compresses and small articles are readily burned in the open fire, 
if such there be. It is to be remembered that the disease may be carried 
from one patient to another or to a healthy person by an enema syringe 
or a ■ thermometer. The risk of transmission through spoons and other 
feeding vessels is very slight with ordinary eare. 

The use of the bed-pan is to be rigidly enforced, as a rule. Few 
people take kindly to the bed-pan at first; but the habit is generally soon 
acquired, and a little water thrown into the rectum helps much to over- 
come the disadvantage and novelty of the supine position. How and 
then, however, we have to deal with a patient who does not seem able to 
reconcile himself to the bed-pan. Its use involves more fatigue than 
does that of the cabinet at the bedside with proper assistance. If the 
net result of the bed-pan is squandering strength, a means less open to 
that objection is to be preferred. Common sense should rule here, as 
elsewhere. The minimum output of strength is the underlying princijfie 
of the bed-pan. It is not likely that the sitting posture in itself can cause 
hemorrhage or perforation, and the chance that rinjust blame may be 
attached to the attendant for a really unpreventable accident shouhl not 
be paramount to the interests of the patient. The notions of the laity 
about matters medical have nearly always been derived from the jirofes- 
sion ; but are apt to be more or less out of date- The head of the proces- 
sion precedes the tail. This seems all very trite, but is not so much st) 
as it seems. We are all of us prone to follow rules — the line of least 
resistance. This is as good a place as any to insist on the application 
of active common sense to the principles of management of a person sick 
with a disease which we do not as yet know how to cure. 

The danger of leaving a typhoid patient alone, even for a moment and 
even when not seemingly delirious, must be mentioned and realized. A 
chance to jump out of the window, to conceal or use a razor, scissors, or 
the like, may be cunningly watched for and promptlv seized by a mind 
which appears saner than it is. 

The mouth, teeth, and tongue are to be carefully cleansed with a cot- 
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ton swab and boric acid, or other similar solution, at least three times a 
day, and a little glycerin may be used on the lips. Sordes, and a dry, 
leathery tongue, like that of a parrot, are mute accusations of the doctor 
and nurse, as a rule. Eor many years all my typhoid patients have had 
their throats sprayed thrice daily with Dobell’s solution, and I am con- 
fident that middle-ear inflammation has been decidedly less frequent under 
this routine. 

It has been said that the best treatment for bed sores is to discharge 
the head nurse. Certain it is that, under proper care of the nates and 
parts specially exposed to soil and pressure, bed sores are rare. Clean- 
liness and dryness are potent preventives. So also is change of position, 
and thus of the seat of pressure. The least sign of redness shoTild lead 
to extra vigilance and the use of pure alcohol frequently over threatened 
areas. The air or the water bed, if available, may be a help. Eings 
can be made, in sizes to suit, of toweling or tow, and covered with cotton 
bandaging over a layer of sheet cotton batting. They have an advantage 
over rubber rings in that they are more absorbent. 

Visitors should be excluded and interviews with members of the fam- 
ily brief. The mere presence of a judicious member of the family in the 
room, to spare the nurse or for other reason, may be not only admissible, 
but desirable. Only in the mildest cases should the patient be allowed 
to read. Eeading aloud may be soothing, help to pass the time, and serve 
to divert the thoughts from business or other undesirable channels. 

The covering of the patient should not include a bed-spread, espe- 
cially if starched. Bed-spreads may gratify the eye of the careful house- 
keeper, but serve no really utilitarian purpose. If the size of the sick 
room and circumstances permit, two beds are better than one, each to be 
occupied twelve hours. The patient can easily be rolled from one to the 
other, gets refreshment from the change, and the mattress retains its shape 
better. Beds in private houses are apt to be too low for nurses to do 
their best work. A low, double bed and a heavy patient make a difficult 
combination. 

Diet. — Typhoid fever is an acute infection varying in duration from 
three weeks to three months, if there are repeated relapses. After severe 
cases, or in those past the prime of life, in whom repair is relatively slow, 
convalescence is apt to be tedious. The most frequent cause of death 
is asthenia, the heart giving out owing to the action of toxins on the 
myocardium and on the central nervous system. Supportive treatment 
and the maintenance of the strength are, therefore, matters of great 
moment, far more so than in an infection of short course, like pneumonia. 
In tuberculosis, usually a chronic infection, we strive to increase the di- 
gestive limit and to feed the patient thereto. Although typhoid is a self- 
limited disease to a degree and in a sense that tuberculosis is not, I believe 
that the same principles as to diet should obtain in both diseases, were it 
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not for one — and a vital — difference, to wit, the constant intestinal lesions 
of typhoid. There is no parallelism between the symptoms and the nmn- 
her, extent, or depth of the intestinal ulcerations. Eoss of blood fi’om an 
ulcer may at any time convert a mild into a very serious ease, perhaps 
kill the patient directly, more often seriously add to the asthenia. Per- 
forative peritonitis, general or local, the gravest accident in typhoid, is 
liable to occur even in the earliest part of convalescence. Wo have, 
therefore, to strike a balance between the needs of the body as a whole 
and the special care demanded by the ulceration and its seat. To limit 
the extent and promote the healing of ulceration which we can S(' 0 , we 
do not set our ingenuity to work to devise an approach to the constant 
unrest of peristalsis, nor do w'e use fecal matter as a dressing. It is 
true that cow dung has been used for making ponlticos and may possibly 
be still so used in some bucolic districts. Put its use for the purpo.se is 
not making headway, to say the least, and I do not know tliat it was u})- 
plied to raw surfaces. As a matter of fact, typhoid intestinal ulcH'rations 
do heal perfectly in the great majority of eases, perforation and lumior- 
rhage combined being responsible for probably not more than 1/10 jxt 
cent, of the general mortality of 8 or 10 per cent. It semis, however, 
rational to suppose that a dignified and gentle peristalsis, and, as far as 
may be secured, unirritating intestinal contents, tend to rodneo to a mini- 
mum the risks of these accidents which are still bound to occur some- 
times, in spite of what w'e can do or refrain from doing. 

I was taught that milk should be the main or exclusive article of diet, in 
typhoid fever, and for two weeks after the temperature had struck noniial. This 
teaching I followed for some yearn after I came into the chai’ge of hos}>ital wards. 
At first, during the typhoid season, I hardened my heart against the prayers, even 
against the tears, of patients clamorous for articles of food which I now believe to 
be innocent. Two or three cases of continued fever, as the cause of which I 
thought myself justified in excluding typhoid, were fed on extra <li(*t — what(»ver 
they wanted and the hospital could afford. They recovered safely, quickly enough, 
and comfortably. Subsequent review of these cases convinced me tlial. I had been 
at first mistaken in diagnosis, that they had really gone through typhoid fever and 
had come out of it in better condition than was common in the Massachn.selts Gen- 
eral Hospital in those days. This set me thinking — ^very hard work for me — and 
led me to formulate a principle, adherence to which for twenty years has never 
caused me regret; on the contrary, only satisfaction. This principle is that every 
patient with typhoid fever should be fed with reference to his digestive i>ower, 
with exclusion of such articles as in themselves or in their residue may be irritating 
. to the raw surface in the gut or may produce undue peristalsis. 

We have not escaped entirely from the old doctrine of inflammation and its 
starvation. We are inclined to fear the local manifestations raoi*e than the general 
disease, to treat the disease rather than the patient, sometimes to forget that a 
routine is our servant, not our master. 

Those patients whose irritable stomachs led to the use of the term “gastric 
feveri' must he fed with the greatest care on bland liquids, perhaps in veiy small 
quantities and at very frequent intervals. In my experience such gastric irrita- 
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bility is usually a relatively early and transitory symptom. Other patients seem 
ready to take and digest anything that we give them, even during pronounced 
fever. Between the two we see every possible gradation, as well as wide differ- 
ences between the digestive power of the same patient at different periods in the 
disease. Food should be given every two or three hours. The interval should seldom 
be longer than three hours during the day, but may be exceeded during the night 
rather than wake the patient from a relatively natural sleep. Toxic stupor is not 
a valid cause for a longer inteiwal. I still give milk, more or less, or none, accord- 
ing to the condition of the patient at the time. Since we have been encouraged to 
think in calories, we are told that a larger amount of milk is needed to maintain 
the body weight than can practically be given to a sick person. Even if this be 
true, a moderate loss of weight does no harm and is rapidly made good during 
the leisure of convalescence. Moreover, whether from ignorance, prejudice, or 
both, I confess to some skepticism as to the methodical application of caloric 
values to a living organism, as if it were a machine made in Germany. The living 
body has a surprising power of adaptability. We see individuals, as well as races, 
developing more energy than the caloric value of their food would seem to warrant. 
We must always remember that the living body is a variable and that the result 
of its multiplication by a fixed factor, assuming the caloiie to be fixed, is liable 
to be a variable. But we cannot safely assmne the calorie of daily life to be a 
fixed factor. All oatmeals are not the same, and in like manner there is a varia- 
tion, which may be important, in every other article entering into the dietary of 
man. And, moreover, how about the cook? One cook surely differeth from an- 
other in glory, and those who are capable of large destruction of whatever caloric 
value a raw material of diet may contain are, unhappily, the rule rather than 
the exception. 

Alexander Lambert now forbids milk altogether to his typhoid patients, and 
notices a greatly lessened frequency of meteorism since his interdict. On the liberal 
and mixed diet which I use meteorism is rare save in severe eases, and then seems 
attributable far more to toxic paralysis of the gut than to dietary influence. 

Warren Coleman has made careful studies of the application of calorie values 
to the feeding of typhoid patients, and finds that by the addition of cream and of 
sugar of milk to milk he can prevent body waste. A patient weighing 150 lbs. 
should be given the food equivalent of 4,000 calories a day. His daily diet is 
something as follows: 

quarts of milk. 

1 to 2 pints of cream, 25 to 30% fat. 

% to 1 % pounds of milk sugar. 

3 to 6 eggs. 

Stale bread or toast with butter. 

This study is of interest, and may be of importance in cases presenting 
unusual difficulties for proper nutrition; but it seems to me in the great majority 
of cases caloric values can be disregarded. If the patient is comfortable, progress- 
ing favorably, without indication of digestive disturbance, and is fed up or nearly 
up to his digestive limit, it does not make any difference how many calories the 
food contains. 

The arguments in favor of the dietetic principle above stated are enhanced 
comfort to the patient and a shorter convalesence. Incidentally, loss of hair as a 
sequel of the disease, I suppose an index of markedly lowered nutrition, prac- 
tically has not occurred since I abandoned exclusive milk diet, though it was not 
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Toneommon before. I have been accused of giving pork and beans to my typhoid 
cases, partly, doubtless, but not -wholly, in fun. The following list of admissible 
articles and preparations claims to be suggestive rather than exhaustive : 

All liquids, including broths and cocoa. 

Soups — ^pur^e of oysters, clams, potato, etc., etc., carefully strained. 

Gruels, strained if containing rough particles. 

lee cream, blanc-mange, junket, milk toast without crust, sherbet. 

Eggs, raw, soft boiled, lightly scrambled. 

Meat, finely minced, scraped raw beef. 

The soft part of raw oysters, macaroni, rice- 

Orange and grape fruit juice. 

The soft part of baked or stewed apples. 

The best results will be obtained only by the physician who applies sound 
principles to the management of his case, allows no change iti conditions to es- 
cape him, and is ever ready to modify details as the idiosyncrasies the imtient 
or the varying features of the individual patient demand. Water should be given 
freely, if for no other reason -with the hope of causing large renal output and thus 
elimination of toxins soluble therein. I have seldom given water in the quaiitities 
advocated and administered by the late Dr. E. W. Cushing, of Cleveland, one to 
two gallons a day. This has been aptly termed “a species of internal hydro- 
therapy.” 

I am inclined to believe it possible to enhance the danger of cardiac dilatation 
through the extra demand made upon a weak heart in taking care of large 
amounts of fluid. If for any reason water enough cannot be given by the stomach, 
it should be, given by the rectum, i. e., normal saline solutioji either in hulk or by 
seepage, as may seem -wise. If the rectum be rebellious, it may be <Iesirahle to 
employ hypodermoclysm. Glucose 10%, lactose 6 to 8% can, if il .m*em.s desirable, 
be added to the water, introduced either into the rectum or under the skin. 

It is held by some that alcohol is always and everywhere noxious; but it is 
generally admitted that it is a food, and as such is touched upon hei-e. It is not 
only capable of directly producing ener^, but also, probably in some way not 
fully understood, guards the tissues against waste, especially* when a severe in- 
fection has taken possession of the body. Many, perhaps the majority, of cases, 
require no alcohol from start to flnish. If the pulse is good and assimilation and 
secretion satisfactory, there is possibly even less reason for giving alcohol than to 
a person in full health; but if the heart shows distinct signs of undue weakness, 
if hypostasis is threatening or mai-ked, if the power to take, retain, or appropriate 
nourishment is unduly lowered, I believe it to he a grave error iu judgment to 
■withhold alcohol. It can be^ given as absolute alcohol diluted with water, nearly 
tasteless, or in the form of liquor, wine or beer, as may seem or prove to be wise. 
W^hatever form of alcohol be chosen, it is better to give it juire or with water 
alone, and not mix it with articles more commonly classed as food. The danger 
of forming an alcoholic habit is practically nil in the subjects of acute general in- 
fection. They are more likely to acquire a distaste than a liking for it. The 
presence of the smell of alcohol on the breath may be deemed evidence that the 
dose already given has not been used up, and thus an indication to wait and 
perhaps to red-uee the nert dose. An intelligent and reliable nurse can be of great 
service in helping to decide when and how much alcohol to give. Three or four 
ounces of whiskey or its equivalent rarely needs to be exceeded during twenty-four 
ours ; but cases now and then are met -with in which it should he given, usually 
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to tide over an emergency, up to the limit of toleration. It can, of course, be 
added to enemata, or even put into a glueose-salt-solution and introduced under 
the skin in the strength of an ounce to the pint. 

If the patient has been liberally fed during the fever no great change is in 
order for convalescence. I do not nowadays often see the ravenous appetite or the 
rapid digestion, leading one to compare the stomach to a dredge at work, so com- 
mon during the restricted diet period. It is to be remembered that the subsidence of 
fever does not mark the healing of the ulcers, which may be delayed several weeks. 
As before stated, we have no means of even guessing how deep and extensive or 
numerous these may be. Those of us who are past middle life recall how gen- 
erally relapse was attributed to a dietary error, and the cross-examination of the 
nurse or patient which was held to find out whether a friend, soft alike in heart 
and head, had brought forbidden fruit. 

We now know that true relapse, a fresh infection from failure to secure im- 
munity, cannot be so produced. An error in diet may cause hemorrhage or per- 
foration; it may result in transient elevation of the temperature for a few days 
perhaps. That it can start up a relapse is not credible. It may be stated that 
fever recrudesces; typhoid fever relapses. It may be well for the physician who 
feeds his typhoid eases more liberally than his neighbors to explain this matter 
to the family at the outset, and thus to forestall criticism. 

The following table shows the comparative mortality in the Massachusetts 
G-eneral Hospital, by five-year periods, from 1892 to 1910, inclusive. Under the 
Shattuek diet come only those cases which were under my personal care, although 
of late years my colleagues have been gradually adopting a liberal diet, which is 
now in force throughout the hospital. My number of cases is relatively small 
from the fact that for many years my service was during the winter and thus did 
not include the typhoid season. It will be observed that my mortality is prac- 
tically two per cent, less than that of those classed as fed on liquids. It seems to 
me that my figures are large enough to show conclusively that the liberal diet does 
no harm. Anybody who has followed its application cannot fail to be struck by 
the enhanced comfort of the patient and the shortening of convalescence : 


Year 

No. Cases 

on 

Shattuek 

Diet 

Deaths 

Mortality 
Per Cent. 

All Other 
Cases at 

M. G. H. 

Deaths 

Mortality 
Per Cent. 

1892 to 1896 

134 

17 

12.6 

336 

50 

14.8 

1897 to 1901 

100 

8 

8.0 



11.3 

1902 to 1906 

97 

10 

10.3 


80 

9.9 

1907 to 1910 

160 

10 

6.2 

■■ 

28 

9.0 

1 

491 

45 


2,160 

238 

, 

11.0 


The following table was compiled by Kinnicutt (4) . It will be noticed that his 
figures give one per cent, less mortality in favor of the liberal diet ; 
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Cases 

H-C" 

lapse 

1 

% 

Hemor- 

rhage 

% 

Per- 

foration 

% 

Mor- 

tality 

% 





L1B£BA 

1 

L DIET 





Total 

733 

48 

11.38 

35 

1 4.77 

10 

1.36 

60 

9.47 





FLUID 

DIET 





Total 

4,654 

507 

10.89 

411 

8.83 

111 

2.40 

491 

10.55 


Hydrotherapy.- — In modern times Cnrrio, ITfiT, was tlie first to em- 
ploy and advocate cold water externally in typhoid fovor and in other 
general infections. Nathan Smith began to employ it in in this 

country, hut did not publish his cases. It was a hold thing t.o <lo at, that 
time, and the voice of Currie was as that ‘hd’ one, crying in th(‘ wihh'r- 
ness.” The practice ran too counter to the notions and pr(‘jndices of the 
times. It was revived in ISGl by Brand of Stettin, whose experience 
was so large and results so good as to compel attention. 1 1 is following 
was at first larger in Germany than elsewhere, and, a curious fact, earlier 
on a large scale in Australia (Haro of Brisbane) than in England. 
Erance, after the Eranco-Prussian War, was not ])rejudiee<l in favor of 
things Germanic. The English are conservative; and the (‘xptaise in- 
volved in the large increase in attendance deniamled by tubbing’ (Counter- 
acted, in this country of high wages, our rcnidiness to try any jind every 
new method of treatment, sometimes, alas! even if not wi;U has(‘d or 
reasonable. 

It seems a fair statement that Brand’s method, with or without mod- 
ification, was helped in its, adoption hy the opinion widdy held ahont that 
time of the danger of high fever in itself.' Tlie (doudy sw(dling of the 
parenchymatous organs was laid at the door of the fever, rt'duction of 
which tended toward conservation, to use a word which is tiow so nnuth 
in vogue. The temperature was not only an index for the use of the 
cold bath, but also of its efiieacy. We know that fever is a comcomitant 
of acute general infections, and some question whether, in its usual lim- 
its, it may not he a part of the means employed hy the organism to tight 
the invading enemy. We are, therefore, loath to-day to eomhal fev«*r as 
such, save when it takes the form of wiiat is called hyperpyrexia in 
which the very temperature is dangerous, as in thermic f(‘V(‘r and iii the 
rare eases of infectious disease in which all haluiu'e betwt'en heat pro- 
duction and heat dissipation seems to he tcunporarily lost. The intro- 
duction of the coal-tar antipyretics was hailed with enthusiasm and joy 
by the thoughtless, with interest hy all. Their effect in reducing tempera- 
ture markedly and promptly was clear. Might they not save us the toil 
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and expense of tlie Brand method ? It did not take very long to answer 
this question in the negative. As routine agents they were soon found 
to endanger the life of the patient, even those of them which are least 
depressant to the heart and guarded by caffein at that. They still have 
a limited application in typhoid, to be mentioned later. 

It cannot be too clearly borne in mind that the purpose of hydro- 
therapy is not primarily to reduce temperature. Its purpose is to pro- 
mote deep breathing, thus aiding the respiratory and circulatory func- 
tions ; to exert a beneficial influence — stimulation ? — ^upon the central 
nervous system; to lessen delirium — ^toxemia of the cerebral cortex; to 
diminish restlessness and promote natural sleep; in short, bring about a 
more normal state of the whole organism. This is often noted after hydro- 
therapy even when the water has not appreciably lowered the tempera- 
ture; nay, even when the temperature rises after the bath. The ther- 
mometrie reading still remains the routine index for the use of the bath. 
The true index is, of course, the balanced estimate of the state of each 
patient at the moment. The experience, insight, and judgment which 
lead to right decision can neither be directly imparted by teaching nor 
set down in writing. The thermometric index is, when cheeked by fairly 
simple, if not obvious, reservations, j)retty safe, especially if the nurse 
be competent. It is, at all events, the best single index we have at present. 

I believe it a fair statement that the use of cold water as laid down 
by Brand is losing rather than gaining favor, at least in the United States. 
It is felt that equally good results are obtainable by forms of hydro- 
therapy which are less perturbing to the patient as well as to domestic 
life, and which require for their carrying out an amount of attendance 
more nearly at the command of the average family or hospital. In the 
Massachusetts General Hospital we have never adopted the Brand method 
in full. In the height of the season I have repeatedly known 50 per cent, 
of the medical eases to be of typhoid fever. Proper tubbing of any such 
number of eases involves no small addition to the seventeen dollars per 
week which it now costs to keep a patient, not counting the interest on 
the plant. That Brand and his followers have done yeoman service in 
bettering the treatment of typhoid fever cannot be disputed, even by 
those who are not in full communion in all details. 

In essentials the Brand method is as follows : When the three-hourly 
rectal temperature reaches 102, a bath in a tub by the bedside is in order, 
the water from 65 to 70 degrees. The bath is preceded by alcohol in 
some form, and a sponging of the head and chest with cold water. While 
in the bath, constant and vigorous friction is used on the limbs and chest, 
not on the abdomen, and a cool compress is kept on the head. The dura- 
tion of the bath is ten to twenty minutes. The patient is then dried, 
preferably on a blanket to be removed later, and he is given some nourish- 
ment. To some persons the procedure is very obnoxious, so much so as 
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not to warrant its continuance. Others find it very grateful, especially 
after they note that a secondary betterment follows. The shivering and 
cyanosis which sometimes occur are far from being as indicative of harm 
or danger as anyone seeing them for the first time would naturally deem 
them. In the Johns Hopkins Hospital canvas strips are so attached to 
clamps on the side of the tub that the proper degree of immersion of the 
patient resting upon them can be readily secured. Tlu* routine bath tem- 
perature is 102^, and the water varies from 85 to TO degrees, the higher 
figures being used for the first few baths, for the very young, for the old, 
or for other special reason. 

The modifications of this method are many, the main underlying mo- 
tive for such modification being economic. The bed can b(' made to serve 
as a fairly good tub by a large rubber sheet converted int() a trough by 
blanket rollers under the sides and ends. Water at the desirc<I tempera- 
ture is easily introduced, and can readily bo taken out with a sponge. 
Some hits of ice serve to maintain the "water teini>eratur<% which would 
otherwise be raised by the warmth of the body and of tlu^ bedclothes. 
It is easier to rub the patient in a high bed while the batluTig is going 
on than it is in a tub which involves stooping ov(“r; and, moreover, all 
lifting is saved. This plan has been long in vogue iu the Ma.ssucdiusGtts 
General Hospital and seems to give good results. 

Liebermeister thought the cold wet pack quite as good as tubbing. 
Tbe patient is "wrapped in a sheet wrung out of cold or even ice-water, 
covered with blankets, and rubbed. The sheet should lx* (diaug<‘<l every 
ten minutes and thrice applied. The warm pack is a])])ru‘<l iu the same 
way, water at a higher temperature being used. Rubbing "need not be 
so vigorous nor change of sheet so frequent wuth the warm pa(*k. This 
form of hydrotherapy is applicable to those who from age or other cause 
are not fit subjects for cold water. 

The fan bath consists in promoting evaporati(>n from a sli<‘C‘t cover- 
ing the patient sprinkled with ioe-eold water from a ganlon sprinkler, 
while the limbs and chest are rubbed as in tbe Brand metlmd. Nathan 
Smith speaks of fanning "with a sheet. Other mo(lificatiou.s are tlu; warm 
hath, either kept warm or gradually reduced in tem})eriiture by tin* addi- 
tion of cold water or ice; and, again, simple sponging. The latter is 
varied in many ways as regards the temperature of the water usc<l, the 
addition of alcohol up to 50 per cent, or more, and the amount of body 
surface exposed and sponged at a time. However askance tliest* sponge 
ings may be looked upon by the strict followers of Brand, they have 
seemed to me all-sufficient in many cases. 

Indeed, hydrotherapy in typhoid fever, as all therapeutic measures 
wherever applied, must he mother-tinctured with common .sense. Unless 
the nurse he very experienced and reliable the first hath or two should 
be watched by the physician in private practice, by a house officer in hos- 
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pital. The form of hydrotherapy, its duration, repetition, and tempera- 
ture should be suited to the individual patient at the time, with due con- 
sideration of the after-effects upon him even more than on his tempera- 
ture. Those with a thick fat layer stand lower water temperatures than 
do the thin. Osier gives the mortality at the Eoyal Victoria Hospital, 
Montreal, for six years, 5.4 per cent. ; at the Johns Hopkins, 9.1 per cent, 
in 1,500 cases. At the Massachusetts General Hospital, where we have 
never applied the Brand method in full, the mortality of 2,651 cases is 
a shade over ten per cent. 

One fact leaps in the faces of those of us whose professional experi- 
ence goes back forty years or so. The cases of which the term ‘^typhoid’’ 
is really descriptive are far fewer than they were formerly; are, indeed, 
the exception; and I do not find it easy to demonstrate to my students 
to-day the “typhoid state,” so-called. This change I believe to be due in 
the main to the vast improvement in nursing which has taken place since 
my student and early professional life, and to more rational feeding. 
Under the head of nursing, I should include so much hydrotherapy as 
thorough cleanliness demands. Whether epidemics are milder to-day 
than they were formerly, as has been claimed, I do not know. 

Hemorrhage. — It is assumed that the nurse is alive to the importance 
of watching for signs of blood. If this appears my practice has been 
to limit peristalsis as far as may be by withholding nourishment, if the 
patient’s condition warrants it, for a day or two; or by restriction of the 
diet in quantity and a change in quality to broths, milk, and water. 
Morphia is also to be used, preferably under the skin, at first one-quar- 
ter grain for an adult, and then one-twelfth to one-sixth every three to 
six hours, as may seem wise. Moderate narcotism is not objectionable. 
The respiration affords a better indication of the limit of tolerance than 
the pupils. A respiratory rate of twelve to the minute is perfectly safe'. 
The behavior of the pulse and temperature is, of course, a far more 
trustworthy index of the amount of blood poured from the vessels, and 
of the effect of this loss, than is the amount passing the anus. Ice bags 
to the abdomen are almost universally advised. I do not forbid them, 
but very rarely have ordered them. Baths should be stopped, the utmost 
quietude secured, and the foot of the bed raised if the effects of blood 
loss are evident. In cases of moderate hemorrhage, especially if single 
and not too soon repeated, starvation and morphia for perhaps thirty-six 
to forty-eight hours suffice. It may become a nice question whether or 
not to use salt solution under the skin or intravenously, or to have direct 
transfusion done. Enemata of salt solution are provocative of peristal- 
sis, an objection .to which seepage is, however, less open. We must try 
to strike a balance between the danger of death from the loss of blood, 
which has already occurred, and from that of provoking fresh bleeding 
inherent in the measures calculated to obviate the first danger. Weaken- 
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Ing of the heart action and a lowered blood mass tend toward the cessa- 
tion of bleeding. If the lieaid stops, the blec'ding is sure to stop. ]3nt 
the patient is then dead, and it is our aim in any and every way in our 
power to keep him alive. 

As long as it seems to me safe to do so, I prefer to abstain Prom (‘ither stimu- 
lating the heart directly by alcohol, ether, camphor, or the like, or indirectly by 
rapid and notable inei-ease in the blood mass, as by bypodennoclysis or transfu- 
sion. There are, it seems to me, few emez-geiieies in ])i-acti(‘al medicim* in which 
responsibility may be greater and judgment more diflicult than in this under 
discussion. The busy practitioner must either devote himself very largely for 
the time to his one patient, or furnish a competent snbonlinato to be in constant 
attendance until the danger is over. Of eoiu*se, it is the more serious cases which 
we have here in mind; but a iiatient beaxing up well under a heinorriiage may 
quickly fall into an alarming condition if the bleeding is continued, or I'cnewod 
and copious. Fortunately, these veiy grave cases ai-e, as far ns my t*.': perience goes, 
rare. I have not much faith in the usefulness t)f gallic, acid ami other local 
astringents. Adrenalin has been advised in ly])hoid hemorrhage; but, as it. seems 
to me, on insufficient grounds. If the. adi’enalin is absorbed, by raising the blood 
pressure it would tend to inei’ease the hemorrhage. Is it reasonable to suppose 
that a therapeutic dose of the agent given by the mouth can i-each a point twenty 
feet below in proper and sufficiently coneentx’aled fox’m to act locally ? This i-eason- 
ing has prevented me from its use for this piu-pose. 

[My experience with adrenalin in controlling heinondiage has been 
very satisfactory. It should bo administered hy])odermiciilly ( 1 . 0 - 1.5 
e. c. of a 1:1,000 solution), or by hypodermoclysis, the sami* ilose in one- 
half liter, or more, of a 0.9 per 'cent, solution of Nat']. It acts px'rfeetly 
well by hypodermic introdxxction, hxxt it may become ncx'ossary to. apply 
it by hypodermoclysis when the normal suliuo solution is indicated. 

Theoretically, it is a perfect i-emedy, us its elective action is upon the 
vessels supplied by the splanchnic nerves, which are pai*(*tic on aeeoxxnt 
of the effect of the typhoid toxin upon the vasomotor centers. Adnmalin 
produces contraction of these blood x'essels and eanses the bl<‘(‘diug to 
stop. In the animal experiment the coiitractioix heeoxnes so gr(>at that 
these vessels seem empty and colorless. The objxvtion that the rise in 
blood pressure caused by adrenalin nxav do harm has not been found 
valid in my experience. I have seen oxxe ease in which tlnu-c were eurdiae 
symptoms, but this conditioix did not seem sxxffieiently to overcMuue 

the vasoconstrictor effects of the drxxg, as the hemorrhage did xiot reenr. 
Moreover, one of the gi*eat objections to adrenalin, that its activity is too 
evanescent to produce lasting effects, does not exist here. In the great 
majority of eases, when the adrenalin acted beneficially, no second in- 
jection was necessary. When there was a recurrence of the hemorrhage, 
it oecxirred in from foxxr to six hoxxrs after the first injt'ction ; in otlier 
words, the effects were those of any topical application of this drug. 

The ice hag should he employed for the same reason. There are two 



TREATMENT 


21 


explanations for its beneficial effects. It redilces the frequency of the 
cardiac systoles, increases the blood pressure by stimulating an abdom- 
inal cutaneous reflex which causes contraction of the visceral blood ves- 
sels. Moreover, it has been stated that cold penetrates living tissues for 
some distance, and it has been suggested that an ice bag may produce 
a direct effect upon blood vessels some distance removed from the sur- 
face, by causing them to contract. 

In the smaller hemorrhages which occur in the early stage of the 
disease and are a manifestation of general blood change, notably of its 
eoagnl ability, calcium salts are invaluable. I prefer the lactate of cal- 
cium given in large doses — ^from 1.0 gm. to 4.0 gm. (gr. xv to 3i). — 
Editor.] 

The eases in which surgical treatment is to be invoked must be very, 
very rare. The situation is quite different from perforation. Most cases 
of hemorrhage recover if let alone. Nearly all cases of perforation die 
if let alone. A patient with hemorrhage whose bleeding is to be stopped 
only by operation is pretty sure to be killed by the operation. We see 
patients recover from seemingly desperate conditions who could, humanly 
speaking, not have recovered had the shock of operation been super added. 
At least five days should elapse between any evidence of blood loss and 
the resumption of baths and normal diet. In every case of typhoid fever 
in private practice, sterile, normal salt solution and the means for its 
introduction should be on hand in the house as soon as the diagnosis is 
reached. 

A four-hourly chart and brief statement of a personal case is here 
appended, illustrating well intestinal hemorrhage, obstinate vomiting, and 
insomnia, and their treatment: 

A young man of twenty-six passed through the primary attack of 
typhoid uneventfully, as also the first two weeks of an intereurrent re- 
lapse. Nausea then became troublesome, and some food was given by 
the bowel. November Yth, two ounces of clots at 9:30, fifteen ounces 
at 11 :30 a. m. ; patient blanched, very weak. Soon after the stomach 
absolutely refused food. November 8th, pulse barely perceptible. Salt 
solution intravenously at 9 :30 a. m. with marked and immediate in- 
crease in the volume and the strength of the pulse. Vomiting and nausea 
controlled by morphia hypodermically. That evening brandy and shaved 
ice, a dram (4.0) every two hours, was retained; strychnia, gr. 1/30 
(.002), was given every two hours hypodermically; nutrient enemata 
every six hours. November '10th, pulse 160, fair quality, condition very 
weak, extremely restless, sleepless, exhausted, delirious at times, involun- 
tary stools. A hypodermic of l/200th gr. (.0003) hyosein hydrobromate 
was followed by peaceful and prompt sleep, after which recovery was 
uneventful. 
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Perforation. — It is to be remembered tnat m a toxic patient the usual 
signs of perforation may be more or less blnrriHl or oven absent. It is 
of the last importance that the nurse be conversant \villi tin* symptoms 
and signs suggestive of perforation, eonslantly on the \vatc*}i for their 
advent, and prompt in notifying the attendant. The earlier oix^ratiun eau 
he performed the better the chance of saving life, unless profound shock 
may counsel delay. If the patient he in fairly goo<I condition it is proh- 
ably safer to explore unnecessarily than to lose })rccioua time 'vvith the 
perforation. The possibility that perforation may n'snlt in a local 
peritonitis only, ■which can later he opened or may <liseharge through the 
bowel or elsewhere, is not to be counted upoiu ddie. statist i<*s of laparot- 
omy for typhoid perforation are steadily improving with prompt diag- 
nosis, early operation, and the acquirement of the necessary skill by a 
larger number of the profession. In a recent hospital case the symptoms 
were so strongly suggestive of perforation that the belly was opened, but 
no perforation found. Nobody would have suspeete<l from the chart 
that any operation had been done, or, if informed that it had Ixxui donts 
been able to fix its date, and recovery was uneventlnl. {Severe pain at the 
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time of, or following, the perforation may warrant a hypodermic of 
morphia in spite of the mask which this drug is liable to throw over the 
symptoms. The promptness with which a decision as to operation and 
the performance thereof can be reached is a factor in the use or withhold- 
ing of morphia. A hot flaxseed poultice, if the weight can be borne, or 
dry heat which can be maintained by a Japanese hand-stove, with which 
every house should be provided during health as a provision for illness, 
can do no harm and may notably alleviate pain. 

Harte and Ashhurst (2) collected and analyzed three hundred and 
sixty-two cases of operation for typhoid perforation, with a mortality 
of 74.03 per cent. The following table shows the relative mortality in 
twelve-hour periods : 


Total No. Cases. Mortality. 

Operation first 12 hours after perforation. . . . 130 73.0% 

« second 12 .... 84 73.8% 

« third 12 “ « « .... 31 93.5% 

over 36 “ “ « 55 67.2% 


it 


It is reasonable to hope that the next statistics of operation for this 
purpose will show a lessening mortality. 

Circulation. — The principles underlying the treatment of circulatory 
disturbance and failure in typhoid fever are the same as in other specific 
fevers. The duration of the disease and its natural termination by 
lysis are factors of import. The failure of the heart is far more apt to 
be due to the poisoning of the nervous centers than to myocardial changes, 
a fact which goes far to explain the lack of success which too often at- 
tends our efforts. Unless the pulse exceeds 120 in rate, or the first sound 
is specially feeble, it is seldom desirable to employ alcohol or other so- 
called heart stimulants. My position with regard to alcohol has been 
stated under food. A heart beating 120 per minute and showing a ten- 
dency to rise in rate will bear close watching and careful consideration 
at each visit. I have not found digitalis and its congeners often of value, 
save in as far as the giving out of the heart may be due to dilatation, 
i. e., myocardial change. Digitalis is, I think, best given in tincture and 
injected deeply in a muscle; absorption is more sure as well as more 
rapid than from the stomach. Ten ov fifteen minims or more can be 
thus given twice a day. Strychnia is a very fashionable cardiac stim- 
ulant at present. It is best given under the skin, gr. 1/60 (.001) to 1/20 
(.003), every three to eight hours. The sodio-salicylate of caffein, two to 
four grains (.13 to .26) subcutaneously every four to six hours, has now 
largely supplanted strychnia in the Massachusetts General Hospital. 
Camphor, conveniently available in the form of camphorated oil, a 10 per 
cent, solution, can also be injected under the skin and repeated as oftew 
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as may seem desirable. Its eifecta are, of course, trauaitory. So also 
etber. Dry heat locally applied seems to be au offici(‘ut heart atiuinlaut. 

Ortner (7) calls attention to phenomena \vhich ho attrilmiea to dim- 
inished vasomotor tonus of toxic ori^^iu: namely, dioi-olism and ])seu(l()- 
celerity of the pulse, pulsation of the smaller arteries, (*jn)illary ])ulse and 
centripetal venous pulse- Signs of increased cardiac activity, ])arti(*ularly 
a stronger apex impulse and inci'easod aortic second sound, may indicate 
that the heart is not primarily at fault. In the eircnilatory colla})so which 
may supervene salt solution under the skin or intravenously is called for 
and may be followed promptly by improvement. 

The Lungs. — ^Bronchitis, in greater or less dcgrcn so fre<iuenj.ly a 
feature of typhoid fever, very seldom needs any drug Irmilment, as by 
expectorants or sedatives. Cyanosis is far more ajd to dc'pmvd on gen- 
eral toxemia and cardiac weakness tlierefroni than upon the m(‘chani<*al 
interference with blood oxygenation caused by bronchial s(‘<*retion. Hypo- 
stasis may often be prevented from passing into ])n(‘umonia by <*hanging 
the patient’s position every few hours from the back to one or tlio <tthcr 
side, and by treatment designed to support the heart, q. v. If }mt>miiouia 
of any form supervene, the windows should be more fiilly opcn<Ml and no 
effort spared to keep the heart going. I have found the (db'ct of oxyg<*n 
inhalation far more effective and lasting since T have h‘arne<l to jiass 
the gas through absolute alcohol instead of through water. A very ra])id 
respiration with relatively or sometimes perfectly clear lungs is, <>f course, 
toxemic and can be influenced, if at all, only by means <*alenlated to 
counteract the toxemia. It is a rare feature aud has not sceau'd to me 
of specially serious import. 

The Genitourinary Tract. — ^Those rare cases iu which the <liseas(‘ in 
its onset or early stage seems to vent itself on th<! ki<laeys (‘sp<*eially, 
which can be mistaken for acute nephritis of oth<'r origin, and lo which 
the Germans have applied the term ‘‘nephrotyphus,” do W(‘ll, as far as 
I have seen, the renal process soon siibsiding. In such cases the <liet 
should be that adapted to acutely disabled kidneys, and no bathing other 
than careful sponging under the bedclothes, or a hot, W(‘t }>ack, i.s ])er- 
missihle. About the time of the Sx)anish AVar (ISthS'), it, became coal- 
men knowledge that a pure culture of the ty^ihoid bacillu.s may ]>uss otf 
in the urine. This does not seem to damage the ki<lneys or to <Io th<‘ 
patient any harm; but it is, without question, a means by which the dis- 
ease has been much spread’ in the past, and the danger is more insidious 
even than that from the intestinal output, in that the inoffensivenc.^s of 
urine makes people less careful where they deposit it an<l h‘ss scrupulous 
about washing their hands. Moreover, one ludnates flve or six time.s a 
day, but ordinarily one defecates only once. There is much and skilled 
labor involved in repeated examinations of the urine to find whether or 
not it contains typhoid bacilli and is thus specially dangerous. 
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In 1898 I began tbe routine treatment of giving every patient with typhoid 
hexamethylenamin, 7% to 10 grains (0.5 to 0.7) every eight hours for two suc- 
cessive days in each week from entrance to discharge. So prompt and so absolute 
are the effects of this agent on the bacillus typhosus that I felt we could safely 
disregard frequent examination of the urine for that germ. For the past few 
years, in compliance with the request of the State Board of Health, which was 
carrying on some comparative studies, all my hospital patients have had the drug 
in the above doses thrice daily until discharge. The eases in which the use of the 
remedy, whether intermittent or persistent, has caused any untoward symptoms 
are very few, and these symptoms rapidly subside on stopping the drug. 

Gastric Irritability. — Gastric irritability, with or without vomiting, 
may be a more or less constant feature of the disease and give rise to the 
term, now happily nearly obsolete, 'Agastric fever.” It is far more apt, 
however, if it occurs at all, to be temporary or initial, though it may 
appear at any period. If initial the symptom usually soon subsides un- 
der rest and light judicious feeding. It may, however, be well to give 
the stomach absolute rest for a day or more and resort to seepage, ene- 
mata, or salt solution under the skin, as may seem wise. The extra- 
gastric means of alimentation are apt to be more needed, and, if called 
for, to demand greater vigor in their application when obstinate vomiting 
occurs late in the disease which has sapped the strength and seriously 
drawn on the reserve supply of fat. If the character of the vomitus and 
other signs suggest that the vomiting is due in whole or in part to food 
retention in the stomach, the organ should be washed, sometimes a use- 
ful procedure in obstinate vomiting from any caiTse. 

The driig treatment of the condition is quite subordinate to that 
sketched above, and differs in no essential from that applicable to the 
irritable stomach of any severe infection, which is far more likely to 
impair than to increase normal glandular secretion. Thus is explained 
the favorable effect of the mineral acids, especially of dilute HCl. Some- 
times cocain in one-fourth grain (0.02) doses seems of service. Very 
rarely morphia, in hypodermic form, is called for, but is not to be given 
without serious consideration of all the features of the ease and of any 
valid contraindication to its use which may be present. 

Management of the Bowels. — The demonstrated presence of typhoid 
bacilli in the blood in the earliest periods of the disease, even before 
fever appears, should give the death blow to efforts either to abort the 
disease or to modify its course by preliminary purges and so-called anti- 
septic treatment of the bowel. As far as my experience goes, more than 
half the cases have no diarrhea at any time, unless as a result of drugs. 
A dose of calomel can do no harm, especially if the bowels have not 
been fully opened, when the patient first comes under observation. It is 
to be always borne in mind that diarrhea, if present, is an expression of 
catarrh rather than of the ulcerative process. With a diet suited to the 
special case, and good nursing, troublesome diarrhea is rare. It is to be 
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treated much like diarrhea arising under otlier circumstances : hy a mild 
laxative if retention is believed to be a factor in its ])ro(luction ; by diet, 
by bismuth, in doses seldom exceeding twenty grains (ld3), preterably 
the subcarbonate 5 or such othei’ asti'ingents and correctives as may seem 
or prove to be advisable. If the discharges are vc’ry foul, betanaphthol 
may be added to the bismuth. Paregoric is sometimes useful. In the 
more obstinate eases one of the stronger opium preparations, as opium 
in powder or extract or tincture, may be called for. An irritable stom- 
ach may make it desirable to give the opium in a small eiuuua with starch, 
or in suppository. 

Meteorism is apt to be difficult to overconn*. Save' in exee])tional 
cases, where it is due to faulty chemistiy in the gut and passes off with 
rectification of the same, it is an expressioii of ])oisoue<l mu’ve ('ent<*rs 
and a paretic bowel. Of course, the j»rime ohj<‘et is to l(*ss(‘n or ov<‘r- 
come the toxemia, as we try to overcome any se])tico])yemin, a difficult 
task at the best, sometimes quite beyond our ])ower. Turpi*ntiiu* st\ipes 
and the rectal tube may be irsed. With turpentine internally in typhoid 
fever, save as an addition to an enema, I have no (*xpcrit‘nc(‘, and con- 
fess to being afraid of it. In desperate cases ])unctur<* of the intestine 
with a fine hollow needle or trocar and cannula has been practiced. With 
this, again, I have no personal experience, fl, also, am afraid of this 
measure. — ^Editor. ] 

I know nothing comparable to an ounce or two of pure glycerin in the rectum 
as an aid to the expulsion of intestinal gas. If peristalsis can be instituted 
glycerin is pretty sure to do it; but the danger of thus caiusing perforation and 
hemorrhage has deterred me from its use in typhoid fever. Some surgeons are 
enamored of an enema of soapsuds with glycerin and Epsom salts. Thus <liluted 
I believe the glycerin to be nearly inert. In eases requiring artiliciul aid to move 
the bowels the safest reliance is on eneinata, which I am apt t<) use <*very other 
day.. Some give them daily. It is veiy rai-e that a laxative by the mouth is <-aIled 
for during the height of the disease. As convalescence apprua<'hes t»r is entcMvd 
on, the possibility that a continuance or recrudescence of fever may bci <lue t«) fecal 
retention is to be kept in mind. I have repeatedly seen what I l’t>ared might be 
a relapse disappear after castor oil, calomel, or another inihl laxative, and an 
enema, resulting in free evacuation. If a few ounces of olive oil, or what is com- 
mercially called such, can be retained in the bowel for some hours, it may ludp to 
clear the lower intestine by softening the fecal masses. 

Insomnia. — ^Insomnia may be troublesome uml require attention at 
any period in the disease. Notable cardiac weakness st'enis to me to con- 
traindicate the use of the coal-tar products, trional, veronal, sulfonal, 
sodium-veronal. Personally, I do not believe chloral to he tin* heart de- 
pressant it is credited with being by many. A broniitl, chloral, or a 
combination of the two, often proves all that is necessary- If there be 
active delirium which is not quieted hy bathing and ice to the head, 
opium in some form, preferably morphia under the skin, i.s calleil for and 
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may be repeated, if it acts well, in such doses and as often as the fea- 
tures of the particular case may seem to demand. Sometimes hyoscin 
hydrobromate, 1/100 to 1/200 of a grain (.0015-.0007), injected under 
the skin, acts better than anything else. On the other hand, I have known 
it to increase delirium. This seems to me largely a matter of idiosyn- 
crasy, not determinable beforehand. The danger of intensifying the 
delirium has led me to limit the use of hyoscin to those cases in which 
morphin and other measures fail. Sometimes hyoscin and morphin com- 
bined act better than either alone. "When combined, a rather smaller 
dose of each should be given than of either alone. 

Headache. — This symptom is rarely prominent or troublesome except 
in the earlier stages of the disease and, therefore, before the heart has 
begun to weaken. Severe headache seems to me the only justification 
for the use of a coal-tar antipyretic in typhoid fever, and often one of 
this class of remedies proves serviceable for the purpose. No one of 
these preparations is safer than phenacetin, which should always be com- 
bined with caffein, one grain (.065) of the latter to five (0.3) of the 
former. The first dose of phenacetin should never exceed five grains 
(0.3), presence of fever from any cause seeming to diminish the toler- 
ance of this class of remedies. It is wiser not to repeat the dose in less 
than two hours. Repetition and the frequency thereof must be a mat- 
ter of careful’ judgment. If neither relief nor untoward results follow, 
the dose may be increased, but very cautiously and under trained observa- 
tion. Now and then this symptom can be relieved only by a hypodermic 
of morphia. The ice-cap may help. 

Nose-bleed. — Epistaxis rarely needs any treatment. I have once seen 
death occur from hemorrhage, uncontrolled or uncontrollable. Measures 
to stop excessive bleeding are essentially the same as for nose-bleeds un- 
der other conditions; compression of the nasal arteries, ice to the nose, 
adrenalin locally, or plugging the nares. As a rule, epistaxis is an early 
symptom and occurs before pronounced wealoiess has developed. Whether 
and how much the patient is to be propped up in bed, as a means of 
stopping his nose-bleed, depends on his general condition and the stage 
of his disease. 

Parotitis. — This, though uncommon, is more likely to occur in severe 
cases rather late in the disease, and' is usually dependent on an ascending 
infection by pus-forming organisms in the mouth. The more rigid the 
care of the mouth the less is the liability to this complication. Its oc- 
currence is an indication for the use of alcohol or for an increase in its 
dose if the patient is already taking it. Either ice or a flaxseed poultice 
may be applied, preferably that which affords the more relief to pain. 
Incision may, or may not, be necessary. 

Periostitis, Orchitis. — Periostitis and orchitis, also late complications, 
are more apt to be due to the typhoid bacillus and usually subside under 
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treatment suitable to such inflammarKiii npart. from typlioid or syjsliilis. 
I caniiot.iiow recall a ease in which incision ])rovf‘(l needful, lhou^>;h such 
ocenr. Probably in these cases there is a mixed iideefion. 

Mastitis. — I have never seen niastilis. It nuiN or may noi suppurate. 
Its treatment is the same as when it occurs indepcuuh'ut ly (d’ typhoid. 

Otitis. — Otitis, largely, as I believe, lu’cventable by rigid cnr(‘ of the 
month, is to be treated jwactically in the same way as when it arises un- 
der other conditions. 

Gall-bladder Affections. — Cdiolecystitis, with (»r without gall-stones, 
and perforation may occur either as coniplicati(uis during the <lisease 
or as sequelae, even many years after Ili<> geunu-al iuf<‘<*t ioii. Tht‘ tnuit- 
ment of perforation is always surgical, and if proiu{)t and skillful is apt 
to be curative, more so than intestinal perforati<(n, hile, evt n if ini.Ked 
with pus, being far less noxious to the jieritoneum tluin feeal matter. 

If cholecystitis be suspected, surgical counsel should he luuL Wludher 
a prompt operation should be done must <h‘])t‘ud on the urgency of the 
symptoms and the state of the i)atient. No absolute rul(‘ can he laid 
down. Acute inflammation may suhsid<‘ spontaneously, with loss of all 
symptoms, permanently or for a time. IMason (."O r<‘ports an int<‘r<*sting 
ease in which recovery followed tapping of 11 k> gall-h]a<!der, lh<' condition 
of the patient being thought not to warrant incision. 

Those interested in the surgical aspects of fvqdmid, n<tt only (lios«> re- 
ferred to in this article, but also those so rare that it luus not seenuMl worth 
while to detail them here, will do well to consult Iv(>en’s “Surgical (’fna- 
plications and Seqnelas of Typhoid Fever.” 

Phlebitis. — Phlebitis, one of the more common setjuela*, is fn Ik* treated 
precisely as phlebitis arising under other conditions. Moist heat cer- 
tainly promotes comfort during the early ami active stage, even if it is 
uncertain whether it exerts a directly heneflcial iniluene(* on the process. 
Moist heat is best applied by the flaxseed poidtic<>, ohl-fashioiied though 
it may be. When the saphenous vein is occluded, the whole thigh or 
even leg may be enveloped in the poultice, whitdi shoultl lx* ri'iiewetl 
every two hours. The cooling of the poult ietv can 1)e dtduyed by juitting 
one or more Japanese hand-stoves (Kiro) over it. Large swelling will 
automatically tend to limit or do away with active motion, which it wotild 
seem reasonable to believe tends to enhance the <dii(‘f danger of phlel»itis, 
clot detachment and pulmonary cniholism. Lantioii is to In* (*x<*r{*ise<l 
in the use of massage after the snhsidenct* of activ(‘ symptoms. It 
should be begun in a light form below the plugged v(>.ss(d, which is to he 
let severely alone, certainly until cording has mitirtdv or largely disa]>- 
peared. The_ gentle support afforded by a well-fitting bamlage iuade of 
flannel, cut bias, or by the Bender bandage, so-ealled, will hi- found use- 
ful until the old channel is fully reopened or adequate new cdiannels are 
formed. 
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Tender Toes. — Tender toes are to be protected from the contact of 
the bedclothes by a cradle. A 25 per cent, alcohol solution of menthol 
applied locally may yield marked relief. 

Typhoid Spine (^Spondylitis). — From a therapeutic point of view, 
early recognition followed by prompt and efScient fixation are the im^ 
portant things. 

Post-typhoidal Psychoses. — Psychoses following typhoid have a good 
prognosis. Whether asylum or sanatorium treatment is desirable must 
depend for decision on the circumstances and features of the individual 
case. 

Furunculosis. — Furunculosis may be a very painful and distressing 
complication. It niay be diie to the pus-forming organisms, to the bacib 
lus typhosus, or to both combined. The utmost cleanliness of the skin is 
to be enforced and the foci are to be opened and drained, if necessary, 
as soon as ripe. If the boils are caused by the staphylococcus or other 
common pus-producer, an autogenous vaccine is indicated. If caused by 
the bacillus typhosus it would seem rational to use in severe eases an 
autogenous vaccine of that organism, though I have not been able to Jdnd 
reports of eases in point. 

So also in rebellious localized lesions due to the typhoid bacillus such 
a vaccine should be tried. Moffitt (6) reports a ease of obstinate, recur- 
rent bone lesion which repeated operations failed to cure. An initial 
dose of forty million heterologous typhoid bacilli caused distressing 
general reaction with depression and malaise for days. Later, treatment 
was resumed with one million, gradually increased to one hundred mil- 
lion, followed by fiinal recovery. 

Teeatment During Convalbsobncb 

This, unless the attack has been very mild, is likely to be tedious. 
The patient is left empty, swept, and ungarnished. If he has been lib- 
erally fed during the fever, the loss in weight will not be very great; 
fully as much, if not more, in muscle than in fat. For at least two weeks 
after the subsidence of the fever any article of diet leaving irritating 
residue should be avoided, lest perforation be encouraged. The change 
in diet is quantitative, rather than qualitative. If, however, he has been 
fed exclusively on liquids, the change should be in both directions. I 
note that Forchheimer encourages his convalescents to acquire the objec- 
tionable habit of chewing gum to allay their pangs of hunger, and naively 
says that it does no harm. It seems to me more rational to forestall the 
pangs of hunger by allowing chewable and innocent food. Anyway, I 
would rather at the dreadful day of judgment face the accusation of 
having delayed somewhat the convalescence of my patient than of having 
taught him to chew gum and live on his own saliva. The gain in weight, 
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whicli I have seen exceed two pounds a day, is at first mainly in fat. 
Muscle tissue is not replaced until it is used. Nervous .strenjyth may he 
the last to return. Nervous overfatigue is to be carefully avoided, whether 
from injudicious, or too many, visitors, or other cause. A fool visitor or a 
domestic or business worry can produce moderate elevation of tempera- 
ture and retard recovery. 

The consciousness of daily returning strength and an actively efii- 
cient digestion ordinarily help to reconcile the patient to any restrictions 
which are placed upon him. He sits up, first on a hcd-rcst, then in a 
chair at the bedside, then in the sunshine at an open window, with a 
daily increase in time, provided he thrives on it. 1 have repeat(‘dly seen 
slight elevation of temperature persist until the ])ati(‘nt is allowed to 
sit up. This is what may properly be called “l>cd fever.” Other causes 
of temperature are to be soxxght for and eliminate<l Ix'fore increasing 
activity. One of the chief of these is fecal rt‘tcntiou, fi»r which a mild 
laxative may be given by the mouth if full relief do<‘s not follow an oil 
or suds enema. Nothing like a fixed rule can be laid <lown as to how 
soon ordinary life can be resumed. The age of tlu* patient, the severity 
of the infection, his individual reparative power, all the circumstances 
of his life, including the character of his work, his attitude toward it, 
his ability to abstain from a gainful occupation with that peact‘ of mind 
which is so conducive to mitrition — all these things are to be Cfm.sidered. 
It is sometimes a year before he is good for much, well enough to resume 
an arduous and exacting calling; and yet finan<*ial consi<lerations som(‘- 
times necessitate earlier resumption of work than is W(dl or wis<‘. Other 
things being equal, full power will bo recov(*re(l more rapidly by the 
muscle, than by the brain-worker. Convalescence is apt to be* very slow 
in patients contracting the disease at or after middle life, I su 5 >pos<* be- 
cause all vital processes are then slacked up. If feasible, a tliorougb 
change of scene with the maximum of outdoor life is desirable before the 
return to ordinary life. 
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CHAPTER II 
TYPHUS FEVER 
AliVAH H. Dott 

Typhus fever is an acute infectious disease abruptly ushered in and 
associated with a general eruption and an early and profound involve- 
ment of the nervous system. There is no other affection which so strik- 
ingly ends by crisis. This uniformly occurs on the twelfth to ihe four- 
teenth day from the invasion. 

There are three diseases which in the past have been responsible for 
great loss of life, particularly in Western Europe, where from time to 
time they have appeared under the general term of ‘‘Plague.’^ These 
are cholera, plague, and typhus fever. The devastation which has fol- 
lowed their appearance is frequently referred to in medical literattire even 
prior to the Christian era. In some instances the history of these out- 
breaks has served to identify the disease involved; more often it is diflS.- 
cult to determine which one is referred to. 

While cholera and plague are still active, and constitute a frequent 
menace to the public health of the world, typhus fever has in recent 
years largely disappeared, its presence being confined to certain limited 
areas. On this continent, with the exception of cases still reported in 
Mexico, I am aware of no outbreak which has occurred during the past 
twenty years. 

Nothing more clearly and brilliantly reflects the value of modern sani- 
tation than the marked decrease of typhus fever throughout the world, 
for it is intimately associated with filth, overcrowding, and bad sanitary 
conditions, and for this reason has received the name of “prison fever,” 
“ship fever,” “jail fever,” etc., indicating the favorable conditions for 
its appearance and dissemination. 

The outbreak of typhus fever which appeared in Ireland during the 
famine occurring between 1813 and 1818 is still fresh in the minds of 
those who are familiar with the history of this disease. A long period of 
cold weather and the failure of the potato and other crops were followed 
by great destitution, overcrowding, and other extremely unfavorable sani- 
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tary conditions. During tlie latter pari of ISKi ty])lms tover, wliieh had 
been present for some time, extended witli great rapidity and if is esti- 
mated that one-eighth of the population of Ireland eontraefed tlie disease. 
It is a significant fact that its disappearance, followed the ploniiful har- 
Test of 1818. 

It is not unfair to state that the prolonged ])resenee of typhus fever 
in a locality reflects unpleasantly on the moans which have luH*n em- 
ployed in dealing with it. 

The improved methods which are now in o]>eration at ftn-cign ports of 
departure in the ohseiwation, medical ina])ecfion, and, when rtHpiired, de- 
tention of those about to embark serve as an added proti‘efion against the 
importation of typhus fever through the medium of incoming vessds. 

[The work of the lamented Ricketts in connection with tin* trans- 
mission of typhus fever by lice seems to he conclusive. ir<*, jointly with 
R. M. Wilder, showed that body lice, Pediculi vostimenfonim, transmit 
the disease. Monkeys were infected after being hitti*n, after being in- 
jected with blood from typhus patients, ami by inoculation with infected 
lice. Subsequently these two observers showed that neither Ileus nor 
bedbugs can carry the infection and lastly R. hf. Wilder ( IDll ) again 
emphasizes this point, and states that Pe<liculus vestimentoruin stands in- 
criminated for transmission of the disease. 

In the epidemic of 1875 in Vienna I saw cast's of typhus ft'vt'r in 
the medical wards of the Allgemeines Krankenhaus, togt'thcr with all 
other patients. Ho preeaiitions were taken to prt'vcnt infet*tion of others. 
Listening to award lecture I found myself sitting upon a h(‘<I from which 
the corpse of a patient dead of typhus fever had jnsf ht*t*n removed. 
Hot one of the physicians, students, or patit'iits wert* irifeclt'tl. I»ecanse 
of the work of’ Hebra, Pediculi vestimentonmi no longer existt‘d in this 
hospital, in view of which the work of Ricketts and Wil<ler .seems to oiTer 
an explanation. — E ditor. ] 

Methods of Transmission. — ^Although the specific orgmiism of ty])hus 
fever has not yet been identified, various theories have bi*eu suggi'stetl as 
to the means by which it is contracted. It has been gcmerally accepted that 
it is ’transmitted through the medium of fomites; this applies to such 
articles as bedding, clothing, baggage, etc., which ar<‘ believed t<j con- 
vey the organisms of the disease in its active state from otic person 
to another. This theory has been handed down from one geiu'ration to 
another with no definite scientific jjroof to sustain it, ultliough it has 
been accepted as the ordinary or common means by which typhus fever 
as well as other infectious diseases are trausmitted. In re<?ent vears 
careful investigation has shown the fallacy of this bedit'f and unr present 
knowledge of this subject justifies the statement that clotliing, money, 
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baggage, cargoes of vessels, etc., are media of infection only in rare 
instances and that infectious diseases are transmitted from one person 
to another by contact, by the discharges in their active state of those 
who are infected, and by insects and vermin. Investigation of this sub- 
ject in connection with typhus fever,, particularly that recently carried 
on in Mexico by Goidberger and Anderson of the U. S. Public Health 
and Marine Hospital Service, indicates that this disease is transmitted 
by the body louse. If these results are confirmed, as they are likely 
to be, they will largely explain certain peculiarities of infection which 
eome under the observation of those who are practically familiar 
with this disease. Furthermore typhus fever is notoriously confined to 
persons of the class who naturally would be the host of these insects. 

During the outbreak of typhus fever in Hew York City in 1892-3 
about 700 eases were dealt with by the Department of Health, and there 
were not more than two of the patients from the better walks of life, 
those affected being a part of the lodging and tenement house population, 
particularly among the patrons of the Bowery lodging houses. The latter 
were subjected to a thorough cleansing and disinfection and the inmates 
were kept under careful observation to detect the early appearance of 
the disease. Within a mouth after this special regulation was enforced 
the last case of typhus fever appeared in Hew York City. 

There is not only no definite knowledge regarding the specific organ- 
ism of typhus fever, but there is practically nothing to identify it at the 
autopsy. The changes found are as a rule only those which appear in 
other acute infectious diseases. 

Incubation. — The incubation of typhus fever covers a period of from 
eight to twelve days, although it may be of even shorter duration. The 
invasion, however, ' is very brief, the onset of the disease being sudden. 
This constitutes an exceedingly important point in the differential diag- 
nosis, for typhoid fever, for which it is commonly mistaken, has a pro- 
longed period of invasion. 

Symptoms. — Eruption: The identification of no other disease depends 
so fully on the eruption. Without it a diagnosis cannot consistently be 
made. However, while the specific organism remains undetermined, cases 
of continued fever without an eruption, the identity of which cannot be 
established, occurring during an outbreak of typhus fever should always 
be isolated until a definite diagnosis can be made. The importance of 
recognizing the first or early cases is apparent, for their isolation goes far 
toward limiting the extent of the disease. Few physicians, even those who 
have been long in practice, have seen typhus fever, and it is not surprising 
that it should be often overlooked unless preceding cases have occurred. 

. I cannot too strongly emphasize the statement that where typhus fever is 
suspected other signs and symptoms should receive secondary consideration until 
the eruption is carefully studied, particularly where it has reached its typical stage. 
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While there are certain general infections which may produce an eruption some- 
what similar to typhus fever, it is not common; these exce}>tions will later be 
referred to. 


I remember Having seen bnt one ease where typlnia fever was sus- 
pected without the presence of an eruption. This was at Ml. Sinai Hos- 
pital, Hew York City, during the outbreak of 1802. 'Fbe <*ase was ush- 
ered in with symptoms similar to those of tyiihus fever, and the eharacter 
of the temperature followed quite closely the course of this disease and 
ended by crisis about the end of the second week. Still there was no erup- 
tion and the diagnosis was never fully determined. 

The eruption of typhus fever generally apiH*ars on the s<‘con(l or third 
day; it is usually present when the physician first se(‘s the patient. Some 
authors improperly refer to the eruption as “ros<‘”-eolore(l macular spots 
which disappear on pressure. This is not the true typhus ertiptiou and 
should not be considered as such, bnt is only a pi’climimiry stage of it; be- 
sides something of this eharacter of eruption occurs in otluT infectious 
diseases, also. 

The true or diagnostic eruption of typhus fever is petechial and re- 
lates to minute hemorrhages iu the center of th<* sjxds. It can (‘usily he 
understood that such a condition would oeexir iu the preseiua* of great 
prostration and weakness of the vascular systtun. Praet i<'iilly, the erup- 
tion is general throughout the body and may be jnirtienlarly well studied 
on the flexor side of the forearm or aboiit the shoulders. The eruption 
does not occur in successive crops as in ty])li<)id ft'ver, lait as one <'rop, 
although it may he irregular in arriving at its eomph’tion. It may last 
eight or ten days, and is txsually present wlu*n death o<-(*ttrs, prior to the 
end of the second week. In some cases a slight des(|uamution may some- 
times follow. However this is unimportant and has no sptxdal <liiignostic 
value. 


A more minute description of the eruption is as follows: at first it does 
not assume its true eharacter but appears as a rash whi<*h may soimdimes 
be mistaken for measles. The sjDots are irregular and vary in sizt* from a 
pea to those, which are much smaller. They may he isolated or rather 
grouped in patches. They do not at first ]>resent tlu‘ ehara<*teristic <lark 
appearance and may disappear on pressure. The ciniption g<‘iu‘rally pre- 
sents itself first on the chest and abdomen and afterwards on flu* arms 
and thighs. On the face and neck it is not only not pronounced biit fre- 
quently may not he detected. This has been ascribed to the very vascular 
condition of this part of the body, added to the extremt* hyjx'nunia which 
occurs in typhus fever. There is some reason to believe that this is the 
proper explanation. In addition to the eruption above referre<l to, a 
mottling of the skin occurs. The early eruption soon changes its charac- 
ter. The spots become darker in color and do not <lisappear on pre.^sure. 
Subsequently there appears in the center of the eruption a dark bluish spot 
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known as peteeliise, due to an extravasation of blood. This practically 
represents the true eruption of typhus. To complete the picture — ^to this 
must be added a dusky or congested appearance of the skin in general ; in 
other words the eruption lies on this instead of the skin in its normal 
color as occurs in the eruptions of typhoid fever. 

Chills . — Typhus fever is rapidly ushered in by chilly sensations, 
or in some cases the first intimation of the disease may be a chill. There 
is early and great prostration, the temperature quickly rises, and the nerv- 
ous system becomes rapidly involved and delirium early appears. This 
becomes marked and continuous and not uncommonly assumes an active 
form. The pronounced cerebral complication is highly characteristic of 
typhus fever, and it is this which suggested its name indicating a 
“cloudy” mental condition. The eyes become early and rapidly suf- 
fused; this injection of the conjunctiva constitutes a very important 
symptom. 



Fig. 1. — Case op Ttphub mTH Gbadval Dbcunb op Tempebattjrb, followed bt 

Recovbby. 

Temperature . — The temperature curve is very characteristic, and is 
best understood by a study of the accompanying charts, which are very 
typical and which indicate the range of temperature in actiial eases dur- 
ing the epidemic of typhus fever in Mew York City in 1892-3. The tem- 
perature rises rapidly and usually attains its height about the fourth or 
fifth day, when it becomes rather stationary, with a more decided diminu- 
tion in the morning. After the ninth or tenth day in favorable cases the 
temperature begins to decline and usually continues so until recovery. 
As has already been stated, there is one factor present which is more 
prominent and constant than in any other disease, i. e., the termination 
of the disease by crisis about the fourteenth day. It is very important 
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that this should he home in mind, particularly in doubtful eases. Further- 
more,, the prognosis of typhus fever should he guardedly giv(‘n, for some 
of the most serious and aiiparently hoi)eless eases at the end of S(‘('ond 
week are, after a deep and refreshing sleep, followed by a surprising 
change for the better. 

While typhus fever is more readily propagated during the cold months, 
due to the fact that overcrowding, etc., is more frequent, it may occur 
at any season of the year. 



Fig, 2. — Case op Typhus with Decline op Temperature by Crihih» followed by 

Recovery. 

Prognosis. — Age has largely to do with the prognosis. Children do 
not often die from it, and those who snecumh are gcmerally iH'vond youth. 
The mortality is very high after middle age, particularly among those 
who are addicted to the excessive use of alcohol. One attack generallv 
confers immunity. 

Treatment. — There is no specific for typhus fever, and but little can 
he done in the way of medication except the use of remedies to relieve the 
insomnia or delirium, reduce the fever, and strengthen the heart. How- 
ever, these agents should be used with great caution, for there is no doubt 
that in many instances what little chance of recovery the ])atieut may 
have had has been dissipated by the injudicious use of medicine. Certain 
preparations are suggested hy various writers as particularly valuahle in 
typhus fever. My own observation does not confirm this. xVlcohol is 
indicated, but its effect should be carefully watched. 

Cold applied to the head is usually grateful, and cold sponging or cold 
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batlis are frequently employed witli good effect, although the latter pro- 
cedure, by disturbing or exhausting tlic patient, is often contraindicated. 
The result in each case should determine if this treatment should be 
continued. 

I believe that nothing gives to the patient so good a chance of recovery 
as fresh air, and if the weather permits there is no reason why he should 
not, under proper bodily protection, be removed to the outside and derive 
great benefit from it. 

During the outbreak of typhus fever in New York City in 1892-3 the 
hospital accommodations for this disease were inadequate and a tent serv- 
ice was provided in the grounds at Bellevue Hospital during the winter 
months. The difference in the mortality of cases treated in the hospital 
wards and in the tents just referred to soon becomes very apparent, being 
much less in the latter. It must he borne in mind that in this disease we 
deal with a profound systemic infection, and there is abiindant and con- 
tinued proof that fresh air and its stimulating and tonic effects are of 
inestimable value in these conditions. The use of medicine under these 
circumstances unless they are specifically indicated is sometimes followed 
by unpleasant results. 

The most careful attention should be given to the administration of 
nourishment, which is of great importance. Articles should be chosen 
which, wdthin proper limitations, are most acceptable to the patient. 
Humyss is very gratefully received and is very valuable as a nourishing 
asrent. 

[In an epidemic in Madrid, Oastelloi saw 311 cases in his hospital 
service. The epidemic lasted from February to June, 1909. He first 
discovered the fact that in this disease polymorphonuclear leukocytosis is 
the normal condition. His resxilts are very interesting and suggestive. 
With purely symptomatic treatment, 13 out of 113 patients died. With 
Frehier’s artificial phlegmon, injection of 1 c. c. of turpentine, 9 out 
of 29 died. With subcutaneous injection of collargolum, 1 out of six; 
with electrovargol, one out of two, when given by intravenous injection 
(two treated) none died. With injection of normal saline solution, 250- 
300 c. c. at a time and from 600 to 1,800 c. c. a day, only 9 out of 136 
died. With streptococcus serum, two out of 16 cases, and with diphtheria 
antitoxin, 1 out of 9 cases lost. He also employed convalescent serum 
in one patient who recovered. The last mode of treatment cannot be 
taken seriously, as its application in a great epidemic is out of the ques- 
tion; moreover its employment is fraught with so much danger that it 
cannot be used frequently, although Legrain has employed it sxiccessfully 
in 12 cases. From Oastelloi’s experience it would seem that, when there is 
a sufiicient number of cases, injection of normal salt solution and purely 
symptomatic treatment give the gest results. When serum was given, 26 
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cases in all, only three died, suggesting the possihilitj' of the action of a 
complement in the serum. 

There is no shortening of the course of the <lisoase, ]>ut its iu<licationa 
are the same as in tyiihoid fever. Those who hav(* employed ant i})yr('tics 
claim that they have no eifect upon the course of tlie ti'inperaturc and 
very little effect upon the temperature. They may, ho\ve\-er, lx* admin- 
istered for other purposes as in any other condition. 

Bed sores should be prevented by all possible care and attention as, 
in this disease especially, they may quickly develop into a formidable 
complication. 

The convalescence is slow, it is accompanied by debility and anemia. 
Good, nutritious food, easily digested and in not too large (puintities, 
should be given. Ferruginous tonics seem to be most valuabh* for the 
anemia. The patient should not return to his vocation until after all the 
symptoms have disappeared. — Editor.] 

Differential Diagnosis. — Typhus fever may be? tuistaken for ty})hoid 
fever, measles, cerebrospinal meningitis; less fre<]nently ijinminoniu, and 
in some instances other acute infectious diseases. 

In typhus fever the invasion is abrxxpt; in typhoid fev(‘r it is }ir<> 
longed, frequently covering an indefinite period. This is an c.xctx'diiigly 
valuable point to bear in mind in deciding between tlu'se diseases, whi(*h 
most frequently calls for a differential diagnosis. In ty])lius fever the 
disease begins with a rapid rise of temperature, chill or chilly stuisalion, 
profuse headache, and early and groat pmstration. and iny<»lvcmcut. the 
mental faculties, a suffused congestion of conjunctiva, and an (‘iniption 
which appears on the second or third day of the disease. In typhoid 
fever there is a slow rise of temperature, no ])rofoun<l impairment of men- 
tal facilities in the early stage, no injection of the conjunctiva, and the 
eruption does not apiiear until the second week of flu* diseaK('. IJesi<lcs 
thep are symptoms referable to the abdomen, and the "-Widal’' re- 
action may be obtained in tyiihoid fever. In ty])bus f(*v<*r tlie true <‘rup- 
tion is petechial and generally distributed about the body, upp(‘urs in one 
crop only, and does not disappear on pressure, wbort'as the (umption in 
typhoid fever is generally confined to the abdomen, is rose colored and 
papular, occurs in successive crops, and does disappear on ])n‘ssurc. 

The differential diagnosis between typhus fever and mtuish's should bo 
easily determined, particularly after a day or so. Typhus usually affe(*ts 
the adult, while measles generally oeeurs during childho<Kl. ’ While 
measles appearing in the adult may call for more caution in the differen- 
tial diagnosis, the profuse eruption, which occurs always in (*oii junction 
with pronounced catarrhal symptoms, and with but little or no involve- 
ment of the mental faculties generally, indicates the diagnosis. 

If care is used malarial fever can hardly be confounded wdth ty}>hus 
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fever ; at least no longer than is necessary to observe the periodicity and 
to detect the plasmodium. 

Meningitis, particularly the cerebrospinal form of it, may, for a short 
period, in some instances be mistaken for typhus fever. However, the 
invasion of cerebrospinal meningitis is even more abrupt than typhus 
fever ; it usually occurs at night with really no premonitory symptoms ; 
vomiting, which is a very common symptom in cerebrospinal meningitis, 
does not often occur in typhus. Rigidity of the nape of the neck and 
opisthotonos constitute the most important signs in cerebrospinal menin- 
gitis, "whereas they have no special relation to typhus fever. Furthermore 
in cerebrospinal meningitis death usually takes place in from one to three 
days and in typhus fever the duration of the disease is much longer. An 
eruption does not always occur in cerebrospinal meningitis. When pres- 
ent it has no definite or special form and can easily be- diagnosed from 
that of typhus fever. 

A careful examination of the chest will usually identify pneumonia, 
which is not a complication of typhus fever, the pulmonary involvement 
in the latter disease being confined to bronchitis. 

In the presence of a suspected case of typhus fever, or in the difBeren- 
tial diagnosis between this and other diseases, every efEort should be made 
to ascertain if previous cases have occurred in the locality or in any sec- 
tion from whence the patient may recently have come, for this has an 
important bearing, particularly in doubtful cases. 

Occasionally what may be called a septic eruption appears in typhoid 
fever. In some instances this is profuse, covering a large portion of the 
body- I have seen a number of cases of this character mistaken for 
typhus fever. It is to be identified by adhering closely to the differential 
diagnosis already referred to in connection with these diseases. This 
rather unusual eruption in typhoid fades away within a few days after 
it appears. Furthermore it is found on a background of apparently nor- 
mal skin. 

In one fatal ease under my observation the patient had an eruption 
which was extremely suspicious of typhus fever, the skin having in addi- 
tion to the eruption a cyanosed appearance,; the autopsy showed a very 
extended suppuration of the right kidney, from which was removed a 
concretion half the size of a hen’s egg. While cases of this kind are rare 
they should be thought of when the presence of typhus fever is suspected, 
particularly if there is no history of exposure to this disease and no 
outbreak has been reported. 
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SMALL-POX 
JoEcir Rtjhka-h 

Synoiiyms.-^Latiii, variola; Ereiieli, la variolo; CorninB, Plattcrn or 
Pocken; Italian, vaiolo; Spanish, viiniclas. 

Small-pox is an acnte apeeifle infections discnst^ cliaraoleri/.e<l hy a 
sudden onset, an initial fever lasting throe or four days, follo\v<‘(l hy a 
jharacteristie eruption which passes through the stages of pupuh', vesieh^, 
and pustiile, and finally dries and dro})s ofi', V(‘ry often leaving more or 
less typical scars. The fever nsually ceases or heconu‘s int<‘rniit tiait on 
the appearance of the orni^tion and reenrs when the vesicles change into 
piistnles. 

Small-pox has been known from very early times, ]>articnlarly in 
China, and, while there is every reason to Ixdievo that, it was j)resent in 
the various countries, the older writers did not give ven-y clear dc‘seripti<»ns 
of it. Abont the first century, however, there can he little* <loiibi. of tla* 
presence of the disease, and numerous widespread and stwort* (‘pidemics 
have been reported. The first aeeui’ate d(*seri])tion is ]K‘rhaps that of 
Isaac, but the best of the early descriptions is that of Ilhast's, who liv(‘d 
in Bagdad about 900. The disease w^as at first confused with measles, 
from which it was distinguished hy Avicenna (OSO-IO.'JT), and vSy.lenhain 
finally gave such a description as to lead to the s<‘]>aration <»f the two dis- 
eases, and he also changed the treatment of the disease into what might 
he regarded in the main as that of the present day, in that he h(dieve<l in 
plenty of fresh air and the nse of cooling applications, in pla<*e of sweats 
and the numerous other methods of treatment i>r(‘viously in usj*. I'he 
disease was probably imported from the old country to America (‘arly in 
the sixteenth century, and there were numerous epidcunics wdiieh e.xter- 
minated many Indian tribes, and reduced othei*s to a handful of individu- 
als. One thing which is often overlooked in thinking of small-])ox is the 
fact that in prevaeeination days every one had the (lis{>as(‘, ami at that 
time it was a disease of childhood, the adult population (*onsisting of 
those individuals who had survived the attack which, Lettsom states' oc- 
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curi’ed almost invariably before tbe seventh year. From tbe descriptions 
of writers of that period almost every one was more or less pock marked 
and the disease was regarded as a disagreeable necessity, much in the light 
that we now regard measles. 

SusceptibiUiy to the disease is quite general and infants do not seem 
to enjoy the natural immunity to it which they show toward most infec- 
tions. The disease is known to affect infants in utero when the mother 
has the disease, and young infants exposed to the disease almost invari- 
ably take it. There are, however, a few individuals who seem to be nat- 
urally immune. This number is perhaps very small, indeed, curious 
variations in the susceptibility to small-pox exist, just as the same varia- 
tions are noted in other infections. An individual may be exposed and 
not take the disease at one time and become infected at a subsequent ex- 
posure. One attack usually confers an immunity which lasts for the re- 
mainder of the individual’s life. Second attacks may, however, occur, and 
there are a few undoubted instances of these on record. Many of the 
second attacks, however, are due to mistakes in diagnosis, which, in regard 
to small-pox, are exceedingly common. During two years’ service in a 
hospital which received small-pox I saw every disease that one could 
imagine coming in to the question of diagnosis mistaken for it- Jenner 
was a great believer in the immunity conferred by one attack and, while 
his views may have been influenced by his advocacy of vaccination as a 
means of producing the immunity in another way, it would seem that he 
was not very far from the truth. 

Small-pox may be present at the same time with other infectious dis- 
eases. There is a prevailing impression that the disease is more common 
in dark-skinned races, especially in negroes, but this is perhaps due to the 
fact that these races are not as well protected by vaccination. The dis- 
ease is one which occurs in temperate climates in the winter months, and 
almost all of the eases are during cold weather. In tropical countries it is 
said that the worst cases occur during the hottest months. 

The Organism. — The organism causing small-pox is now thought to be 
an organism known as the Cytoryctes varioltp. These bodies, which have 
been studied in the skin, were first described by Weigert in 1874, and 
were ‘supposed to be parasites by Renault in 1881. In 1892 Guanieri gave 
the first clear description of what he believed to be a parasitic protozoon, 
and the cause of vaccinia and small-pox. These bodies have been studied 
by numerous observers, among whom may be mentioned Councilman and 
his associates, and most of the reports that have been made tend to con- 
firm the views of Guanieri. This subject, however, is one which is worthy 
of further study. 

The Infective Period. — ^It is extremely doubtful whether small-pox is 
transmitted during the stage of incubation, and it is safe to assert that if 
one takes into account only the ordinary means of transmission there is no 
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danger from the patients during this stage. The danger begins from the 
beginning of the symptoms and lasts until all of the scabs have sej)aratcd. 
There is perhaps less danger during the last stages of tb(‘ disease, but there 
seems to be no doubt that the dry scabs may contain the infections material 
and so be a definite source of danger. It should also be borne in mind that 
the infectious material is present in cadavers and may renuain in them 
apparently for long periods of time; so that the disease occasionally re- 
sults from such bodies finding their way into dissecting rooms, or from 
the exposure of small-pox corpses in other ways. 

Transmission. — There is still considerable discussic>ii of the ways in 
which the small-pox virus is transmitted. There can be no doubt that al- 
most all of the cases are the result of direct contact with individuals hav- 
ing the disease. Small-pox may be of such a mild nature a.s to bc' almost 
unrecognized, and an individual with a light attack of the discuiso going 
about and mingling freely with other people may cause a large number 
of infections which would be thought to bo due to fomites, ar*rial trans- 
ference, or to some other means of aeeptiring the disea.se. The disea.se may 
be carried in the discharges from the patients suffering with it. and also 
on fomites, although the danger of this is slight if reasonable precautions 
are taken. 

There has been a great deal of discussion on the subject of whether 
the disease may be transmitted through the air or not, and I lad i eve that 
aerial transmission, where it does occur, is accomplished by m<‘an.s of in- 
fected dust, so that if dust is suppressed aerial transmission iieed not ho 
considered. Most of the evidence which has been adduced in favor of 
aerial transmission is from English sources, and consists nuuvdy oi the 
fact that large numbers of cases of small-pox have been found in the 
neighborhood of small-pox hospitals; hut the fact that these inf<‘(*lions 
may easily have been due to direct contact was not takc*n into aec'ount. 
The experience in modern hospitals with appropriate techni<ino seems to 
prove rather conclusively that the disease may be easily eoxifined by \ising 
simple precautions. The disease may be carried on the cdotliing or per- 
son of a healthy individual who has been exposed to the (li.«ea.s{‘, although 
this is probably less frequent than has hitherto been sujxposed. Elies and 
other insects may in some instances carry the disease, although there is 
no direct evidence to substantiate this, ^^lien one sees files crawling over 
small-pox patients, especially when the disease is in the purulent .stage, 
and the pustules have ruptured, the possibility that flies may be a means of 
transmission becomes apparent. In the temperate climates most of the 
cases occur during winter, so the fly does not, as a rule, in this region play 
any very distinct part in the transmission of the disease. The tlisease 
may he transmitted by physicians and nurses, and yet this danger may 
he minimized or entirely done away with by the simple application of the 
same technique as that used in an operating room. 
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The Incubation Period. — The period of incubation varies somewhat, 
the disease coming on between eight and fourteen days after infection, 
with the probability of there being some exceptional cases develo 2 ^ing both 
earlier and later. It is usually thought that if sixteen or eighteen days 
elapse after exposure the patient will not develop the disease. 


PROPHYLAXIS 

The prevention of small-pox depends, first, on vaccination, and, sec- 
ondly, on isolation and disinfection. As to the value of vaccination there 
can be no doubt. If every one were vaccinated and revaccinated until he 
was no longer susceptible, small-pox could easily be controlled without 
any further means. As this is not possible, if we except one or two coun- 
tries, we must still rely upon the assistance of other measures to protect 
that portion of the community who wilfully neglect to take care of 
themselves. 

In order to study the disease notification should be insisted upon, and 
where possible the diagnosis should be confirmed by some one familiar 
with the disease, as it not infrequently happens that other diseases are 
mistaken for it, and needless precautions imposed, to the great annoyance 
of the individuals, as well as the great expense. Isolation may be carried 
out either in the patient’s home or in a special hospital. Of the choice 
of the two methods there can be no doubt that the transference of all cases 
to a small-pox hospital lessens the danger of an epidemic, inasmuch as it 
reduces the number of foci of the disease. Where, for any reason, the 
patient cannot be removed, a strict room quarantine should be insisted 
upon. This is usually enforced by means of special guards under the 
direction of the health department. Where the patient is removed to a 
hospital the question arises as to whether the other inmates of the hovbse 
who have teen exposed to the disease should be quarantined, or whether 
some other measure should be undertaken. As a period of quarantine for 
sixteen or eighteen days entails i great loss and also causes those so de- 
tained to take every possible means to evade isolation, it is perhaps better 
to vaccinate all those exposed, using by preference three or four separate 
inoculations with difEerent varieties of virus, so as to avoid, as far as pos- 
sible, the vaccinations not taking from the use of sterile virus. These 
individuals should then be allowed to go about, but inspected daily or even 
twice a day, so as to be able to isolate them promptly should any symptoms 
of the disease make their appearance. The room or rooms that have been 
occupied by the small-pox patient should be disinfected. 

A small-pox hospital should, if possible, be of modern construction, so 
that the patient may be made as comfortable as possible.. As a rule small- 
pox hospitals are hospitals in name only, and consist of barnlike struc- 
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tures few or no coiivt'iiienc'os. Tlio lios])itiil should ho Jiway from (lie 

center of the community, hut nt the same time it should not ho s<> far away 
as to he inaceessihle. A huilding surrounded hy a fair amount of lawn 
should he chosen, where this is possible. The most imi)ortaut toaturc 
about the hospital shoxild he the suppression of diis/, \vhi(di is usually 
easily accomplished hy washing the floors and woodwork, or hy using some 
of the modern oil preparations for the laying of dust. Tin- <Iisrliurf/es 
of the patient should he received in vessels containing earh<di(* acid, 
ehlorid of lime or hichlorid of mercury, and a sutKcicmt length of time 
should be allowed to elapse before they are poured out to iicrmit of thor- 
ough disinfection. Mdiere it is possible, and it ]»ractically always is, a 
small furnace should he erected, and all cxrrrln and trusle should lx* burned 
in this. This is the most satisfactory, the cheapest, and the saf<-sf method 
of the disposal of infectious material. Beddnuj and rlolhintj should ])c 
disinfected either hy boiling, allowing half an hour e.\posur(‘ to boiling 
water, or exposure to live steam. Mattresses shmdd lx* disinfoctetl by live 
steam under pressure, and Avhere this is not possible tlu' mattresses should 
he burned. The articles which at-c scut to the laundry may h<’ sterilized 
by an immersion for several hours in carbolic acid, four ounc<‘s to the 
gallon, or zinc ehlorid, two ouuce.s to the gallon; or they may lx* st(*ri- 
lized by boiling, and at least half an hour’s tinu* should lx* allow<*d for 
this. Nurses and aliendanls should bo isolalc<l with the patient, and 
under ordinary circumstances shoidd not be allowed to h‘avc tin* hospital 
temporarily. Where it is desired to have them leave temp<irarily or pc*r- 
manently they should change all of their clothing, disiuh'ct the* hair hy the 
use of carbolic acid solutions, and take a bath, either in hichlorid, 1 :r>,(K)0, 
or carbolic acid, 1:40. Visitors ahoiTld not be allowed, hut if under exec})- 
tional circumstances they are, they .should undergo the .sanu* precaution.^ a.s 
the attendants. It goes without saying that all persons coining in contact 
with small-pox patients should he vaccinated. 

Physicians should take particular care not to carry tlu* virus upon their 
clothing or person. This is usually easily avoided hy tin* use of flu* long 
gown and a cap for the head. Tliese .should he hung in flu* open air, in 
the intervals between the visits, and .shonhl he freipienlly sterilized. 
Where the physician must spend any length of time in tlu* wards the 
clothing, including the shoes, should he changed on ent(‘ring, and the 
hands and face carefully disinfected before h‘aviug. If a gown is worn 
rubber overshoes should be used to avoid carrying dust or scabs which 
may be on the floor; or the soles of the shoes sluudd he disiufeett*d on 
leaving the hospital. Ly using those means visits may he niadi* to small- 
pox patients without any fear of transmitting the disea.se to other in- 
dividuals, hut the technique must he carried out in an eariu'.st inamier 
and in every detail. As long a period in the open air as po.ssihle shoiild 
elapse before making visits to other patients. 
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The disposal of the dead is best accomplished by cremation. Where 
there is any objection to this the body should be wrapped in a sheet sat- 
urated in strong antiseptic solution and buried at least six feet under 
ground in a situation where it will not contaminate the water supply. 
Burying in lime is a valuable means of destroying the small-pox virus. 
Public funerals should be forbidden, and the corpse should not be shipped 
to distant points, or, where this is done, only under very special precau- 
tions for the prevention of the transmission of the disease. 

The question of vaccination in order to modify the course of the dis- 
ease is one of considerable interest, and one about which there is some 
difference of opinion. the individual is vaccinated in the first two 
days after exposiire, in most instances, if the vaccination takes, the dis- 
ease will not develop. The results of vaccination in this period are bet- 
ter where the individual has been previously vaccinated in childhood, 
and it may be regarded as an almost certain preventive of the disease. A 
certain number of individuals so vaccinated may contract the disease, 
and this is apparently due to differences in the susceptibility. Individu- 
als vaccinated before the fifth day, while nearly always protected, will 
sometimes develop the disease, certainly much more frequently than those 
vaccinated in the first two days. The protection is greater if the vacci- 
nation has been performed previously, as during childhood. Part of 
the failure to get protection is undoubtedly due to using virus which is 
no longer virulent, and this may often be avoided by vaccinating three 
or four times, using different makes of virus. Vaccinations done prior 
to seven days before the appearance of the eruption of the disease exert 
a favorable influence on its course, if the disease develops. The malady 
is apt to be lighter and the mortality less. Vaccinations done during 
the last seven days of the incubation period exert very little, if any, in- 
fluence on the course of the disease, and vaccinations done at the ap- 
pearance of the eruption are absolutely of no value, for, while the vacci- 
nation may take, it runs a course independent of the small-pox. 


TREATMENT 

The treatment of the disease may be divided into : the treatment be- 
fore the eruption becomes pustular, the treatment during the pustular 
period, and the treatment during convalescence. 

Anything which may make the patient more comfortable will exercise 
a favorable influence, and so tend to lessen the mortality. Of very great 
importance is sufficient fresh air. The ventilation in the wards should 
be carefully looked after, and, wherever possible, the temperature kept at 
68 F. or 70 F., and the air of the room changed frequently by opening the 
windows. The hedding is important because one of the sources of suffer- 
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ing is the irritation of the bej-lclothes, and the patients nsiialiy complain of 
sticking pains no matter how well they are looke<l att<‘r. The sheets 
should be frequently changed, and the mattresses should bo as comfor- 
table as can bo obtained; and, where suffering is great and it is pos- 
sible to have one, a water bed is of considerable advanJag('. 

Diet. — The diet is a matter of considerable importan<*e. During the 
first stage of the disease, if the patient has much fever, then' is no ap- 
petite, and the diet should be liquid, consisting ehiefiy of milk, broth, 
or albumin water. It is a good plan to modify the milk by the addition 
of carbonated watei*, barley water, or by partially peptonizing if. liut- 
termilk may be given if desired, and kumyss and similar preparations 
often make a desirable change. There is usually intense thirst, and this 
may bo relieved by plain water, lemonade, or the carbonate<l waters. As 
soon as the initial fever subsides and the patient feels reliev(‘<l, it is a 
good plan to have him take as much nutritious food as possible. The 
reason for this is that there is always a very groat drain on tho system 
in consequence of the extensive suppuration, and, unless gnait care is taken 
to anticipate this, the patient is liable to lose weight, often to an alarm- 
ing degi’ee. During this period milk, eggs, chops, stt'uk, rare roast beef, 
and the more easily digested vegetables may be given in as large quan- 
tities as the patient desires. 

As the eruption develops and begins to suppurate there is a si>cond 
period of fever, and at this time a return to liqni<l diet must be made*. 
It sometimes happens that only a liquid diet cun be giv<‘n throughout the 
entire course of the disease, owing to the eruption in the mouth and 
throat interfering with chewing and swallowing. It is exe(*eiliugly im- 
portant to have the patient take a sufficient amount of food. As u rule, 
the appetite is gone, the patient ohjeets to swallowing, and it may he 
very difficult to have the nourishment taken. Tho foo<l should 1)<‘ given 
at regular intervals, every two or three hours during the <luy and every 
three or four hours at night. If the patient is awak(‘ during tlu^ night 
the food may he given at two-hour intervals, in ease only small quantities 
are taken, or at three-hour intervals if larger amounts ar<‘ taken. An 
attempt shonld he made to have the patient take at least three pints of 
milk, which may he given plain, peptonized, or with the u<l<lition of bar- 
ley grnel or other cereals, or in the form of milk punch. Kggs may be 
added to the milk, or egg and sherry, or the old-fash ioimd Htoke's egg 
and brandy mixture may be used. Broths of various kinds are valuable, 
and from four to eight ounces of beef juice, pressed from the fresh beef, 
may be added to the dietary to advantage. This may be given ])lain or 
mixed with milk.' When there is dysphagia the food should be given 
cold; and in very severe eases rectal feeding may be attempted, altliough 
in small-pox it may not be very suecessfnl. The use of one grain t>f ortho- 
form just before taking food is of great service in alleviating the pain 
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3 aiised by swallowing. Where this does not answer the pharynx may be 
painted wdth a one per cent, solution of cocain hydrochlorid just before 
the meal is given. As a rule, small-pox patients stand the use of cocain 
very well. This usually permits the patient to swallow with little or no 
difficulty. In severe cases alcohol may be added to the dietary to great 
advantage, and it is perhaps best given in the form of whiskey or brandy 
added to the milk, or with a small amount of glycerin or syrup together 
■with water, so as to avoid the irritating effect on the throat. Milk punch 
or egg-nog may be serviceable. Port or sherry wine may be used if the 
patient so desires. As a rule, small-pox patients are greatly benefited 
by the addition of alcohol, especially in the severer cases. In mild cases 
and those of moderate severity, under twenty years of age, alcohol is, as 
a rule, unnecessary. 

During convalescence the diet may be increased rapidly, and in the 
favorable cases there is marked increase in the appetite shortly after the 
fever subsides. Protein food should be given in great abundance to 
make up for the loss caused by the suppuration. In cases where the ap- 
petite does not return the use of tonics containing strychnia and alcohol 
is to be advised. 

The Throat. — The inflammation in the throat is often the greatest 
source of suffering, and various demulcent drinks may be given, one of 
the best of which is flaxseed tea, which has been sweetened and flavored 
with lemon juice. The mouth and throat require careful attention through- 
out the disease, and should be thoroughly cleansed with antiseptic solu- 
tions, of which 1 to 4,000 permanganate of potash is one of the best ; but 
diluted peroxid or other mouth washes may be used. Chlorate of potash 
is often of great service. After the mouth has been cleansed the tongue 
and gums may be swabbed with a mixture of glycerin, boric acid, and 
water. 

Pain. — In the first stage the most prominent symptom is a pain in 
the back and head. This perhaps is best relieved by the use of antipyrin 
or aeetphenetidin with or without codein sulphate or morphin. Local 
applications of heat or of counterirritants should, as a rule, be avoided, 
as a small-pox eruption over irritated surfaces is nearly always conflu- 
ent. The pain in the head is often relieved by the use of ice bags or by 
cold applications. 

Temperature. — The temperature in the first stage is best relieved by 
cold pack, cold sponging, or by cool baths. As a rule, the treatment in 
the first stage presents no special difficulties. The development of the 
eruption and the changing of the vesicles into pustules bring the patient 
into the stage in which it is most necessary to take the greatest pains to 
make him comfortable. At this stage there are numerous things requir- 
ing attention. High temperature is best relieved by cold packs or cold 
sponging. Cold daths are frequently recommended, but the difficulty of 
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placing the patient in and out of the tuh rciulorrt ihoir nso almost im- 
possible. 

Suppuration and Delirium. — there is mueh suppuration, or 
■where there is delirium, u'crr/a. hct/Jin are ol grt>at advantage. In the con- 
fluent eases, where there is involvement of the skin to a gnait extent, a 
continuous -warm hath is one of the best means of treatment at our dis- 
posal. The patient is jdaced in a tub on a sort of cradle, and the water 
kept at a temperature of about 5)5 F. Tlie ])atienf. in a cduI iintoits irarni 
hath should have a special attendant all the time, and hot. water should 
be added frequently to maintain the temperature; for if it falls to 5)0 F. or 
92 F. the patient, as a rule, begins to teel chilly and hecoines dej>ress(>d. 
The effect. of the warm bath i.s to let«sen the delirium, wlnm it is ]>resent, 
to keep the patient’s skin clean, and to ])revent the formation of crusts 
and scabs, and the subsequent suppuration bimeath tlumi. As a rule, con- 
tinuous baths are employed only in the worst (‘ases, and, while many 
patients so treated die because of the severity of the disease, undoubted- 
ly many cases are saved by their use. 

The treatment of delirium apart from the use of the warm bath 
consists in the administration of a cathartic, which sometinu's act.s mo.st 
favorably in lessening the excitement ; ami the u.se of bromid.s, either alone 
or with chloral or morphin, is recommended. 

Sometimes the delirinni is wild, the ]nitient aftemj)ling to eseape 
from the nurse to commit suicide or to injure others. In flH‘S(‘ ca.ses 
some form of restraint is nccc.ssary. A fidded sheet or u ham! of <‘anva 3 
over the chest, and fastened to the sides of the hod, is off<*u all that is 
needed. Occasionally it may he necessary to fasten tin* ])atientV ankles 
and wrists hy broad hands of wehhiiig; hnt this shonhl not he dont' un- 
less there is very urgent need for it, as the ])atient.'s tugging on tlu* I’o- 
straint is apt to lead to extensive injury to the skin, inasmuch as tin* twnp- 
tion is liable to he very abundant on the wrists and ankle.s, and flu* move- 
ments of the patient serve to rupture the ])ustules. 

Insonmia. — Insomnia is frequently a trouhh'sonn' .symptom, and may 
he treated by the use of hypnotics, veronal or trioiial often acting favor- 
ably. One or two large doses of whiskey or brandy may })rodnc<* slccj). 

The Eruption • — The question of the managcmicnt tif the eruption is 
one of the most important. In the early stages ointments and grca.sy 
preparations should he avoided. Wet dressings of various kinds will be. 
found the most satisfactory means of allaying irritation. Dusting pow- 
ders, while they do much to relieve the local irritation, tend to the forma- 
tion of crusts under which suppuration is apt to extend. All .sorts of 
things have been suggested; Welch and Schamherg recoimneud })aiuting 
the confluent parts with freshly pjcparod ])ure tincture of iodin, or in somt* 
cases, where this causes irritation, with the tincture diluted. The paint- 
ing may he repeated every day or every other day. They claim, under 
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this treatment, to secure an early separation of the scabs and a decidedly 
lessened tendency to the formation of abscesses, and the inflammation 
of the skin in the later stages of the disease. A mixture of 25 per cent, 
alcohol and boric acid is a most useful application ;• spraying the erup- 
tion with alcohol, either alone or with the admixture of other antisep- 
tics, has been advised; the use of sprays of ether and 1 to 3,000 or 1 to 
5,000 bichlorid has its advocates; the aim in all cases being to keep the 
skin clean and to lessen the tendency to infection. When the vesicles or 
pustules begin to rupture, frequently changed compresses .over the worst 
parts serve to keep the skin clean and to remove the discharging pus, per- 
haps better than any other method. An effort should be made to prevent 
the pus from drying and forming crusts, as the skin is liable to become 
very much inflamed under these, and abscesses form in consequence. 
When the skin begins to crust in the natural evolution of the disease, 
ointments may be used to considerable advantage, especially those con- 
taining antiseptics, as they tend to lessen the suppuration, to keep the 
scabs soft, and to favor desquamation. The skin should be bathed in 
warm water several times a day, as this aids the separation of the scabs. 
After the scabs have all come away, the skin is frequently tender and 
easily irritated; and it is then that a dusting powder, talcum, powdered 
starch, or whatever may be desired should be used frequently. The tender 
skin may also be hardened by the judicious use of alcohol rubs or alum 
baths. Erysipelas occasionally develops, and is best treated by wet dress- 
ings of antiseptics ; bed sores may be treated in the usual manner ; and it 
occasionally happens that gangrene of the skin may be met with. Ab- 
scesses should be opened as soon as suppuration is evident, and the open- 
ing so placed as to favor free drainage. 

Itching is a symptom which causes great discomfort, and as far as 
possible should be controlled, as it leads to insomnia, increases the nerv- 
ousness of the patient, and leads to scratching, which tears the vesicles 
or pustules open, and so renders infections of the skin much more fre- 
quent. Various external applications have been suggested for the relief 
of itching. Spraying with alcohol, with or without the addition of % 
to 1 per cent, menthol, is of value ; sponging with carbolic acid and water, 
1 to 40, is efficient in many cases ; or the carbolic acid may be applied in 
the form of an ointment. Salicylic acid is applied either in solution or 
as an ointment, and ichthyol is an efficient application either as an oint- 
ment or diluted with glycerin. During the early stages of the disease 
ointments are, as a rule, best avoided, although there are times when they 
may be most useful. Alum baths, 1 to 6 per cent., are of considerable 
service, and various antiseptics have been recommended, chief of which 
is bichlorid of mercury, but these are uncertain in their antipyretic ac- 
tion. Dusting powders are of great value in allaying itching, but, as a 
rule, should not be employed p.ntil the last stages of the disease (v. supra). 
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The scarring is lessened by anything which prevents snp]>nrati<m, and 
everything which one can think of has been tric‘(l. The :i]>plieuti()n of 
the tincture of iodin as suggested by Welch and Schanihcrg is, pco-haps, 
more effective than any other method. Pmicfnrijig the pustules is of 
little or no value, and most of the other metluxls in vogue an‘ extremely 
questionable. There is a prevalent idea that, if th<* scabs an* sfd’lened 
and removed early, the scarring will be less. Welch and Schamherg sug- 
gest the use of an ointment containing two drams of so<H\uu bicarbonate 
in one ounce of petrolatum as being the nK)at (‘tlieient preparation they 
have found for this purpose. Frecpient baths help mon* than anything 
else, and the baths should have some antiseptic adde<l, as bieldorid of 
mercury, 1 to 10,000 or 1 to 20,000, or alum, 1 ]Mmnd to a tub of water 
of 450 to 500 liters, or about 1 to 1,000 solution. 

The odor from small-pox patients is ])ar{ieularly obje<*tionahh‘, and 
adds considerably to the discomfort of the ])atien1 and gnuitly to that of 
those about him. It is best eonti’olled by very freijiient baths, to whi(*h has 
been added potassium permanganate. 

The Eyes. — Of very great importance arc the eomidieations atf<H*ting 
the eyes. If the eyes are only moderately inthuned, the fr(‘t|iu*nf use* of 
a boric acid eye wash, and the use of some mild antis<‘}iti<* ointment to 
the edges of the lids to prevent their sticking togethi'r, are ail tiiat is 
needed. The use of this ointment is of primary iniportane<', as the Hds 
frequently get stuck together, and the }>us, finding no outlet, eatises pres- 
sure upon the cornea, often with ra])id uleeiailion, which may r(*snlt iji th<» 
loss of sight or of the entire eyeball. Whdcdi and S(dnunlKTg advise the use 
of nitrate of silver applied to the mucous memhram- in eas< s when* th<*re 
is much swelling or discharge. A five per cent, pnttargol solution may 
be employed instead. Where tlierc arc mneb sw<‘lling and elH*mosis it Is 
important that an outlet be made for tlie i)us. Tin* authors mentioned 
advise the use of cuts in the conjunctiva, or even cut ting the outer ean- 
tbus, if it is necessary, to enable the physician t(t inspect tin* e<n’nea and 
to provide for free egress of the pus. If the cornea bt'comes uleerateil, 
and it frequently does, atropin should ho instilh'd when the ulceration is 
central, in addition to the frequent flushing with the boric acid eye wash. 
The flushing shoidd he used very often and tin* <*xt<*rnal application of 
cold employed in the intervals. If the ulc(‘ratiou is about tin* p<*ripbery 
eserin sulphate, gr. ^ to the ounce, should be cautiously employed. As 
soon as the pxxpil is contracted the eserin should be stopped. If rupture 
of the cornea threatens, the edges of the. tde<*r .should he <*au!eri/.ed, using 
a very dull red cautery or trichloracetic acid. The u.s(* of uimm<*nls in 
the eye is important to prevent the denuded cornea from forming ad- 
hesions; and those containing small amounts of yellow oxiil of mercury 
are most frequently employed. Ointments of tiiis drug eontniniug, in 
addition, small amounts of atropin are of great .servit'c* iu treating the 
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milder degrees of ulceration of the cornea. The treatment of the eye 
conditions must be carried on both day and night, as in many instances 
neglect is promptly followed by loss of sight. 

Infla mm ation of the Larynx. — Inflammation of the larynx is a less 
frequent complication, but one which leads to great siifFering. Inhala- 
tions, either from lime water or from a 'dram of compound tincture of 
benzoin in a pint of water, will be found useful. Menthol may sometimes 
be added to the latter with advantage. 

Edema of the Glottis. — If edema of tlie glottis comes on the patient 
is apt to die of suffocation unless tracheotomy is done. But, with the 
tissues of the neck swollen, tracheotomy may be an operation extremely, 
difficult to perform, and attended by considerable hemorrhage. Inflam- 
mation of the tongue is not infrequent. The tongue should be painted 
with glyeerite of tannic acid, and, if the swelling becomes very great, in- 
cision may be necessary. The other complications are treated along 
general lines, and scarcely require special mention. 

Red Light Treatment. — This has been in use ever since the time of 
John of Gaddesden, who suggested the use of red bed clothing, red bed 
curtains, gargling of the throat with mulberry wine, and the sucking 
of red pomegranates. 

In more recent times red light has been employed extensively, the 
actinic rays of the skin being excluded by using red glass or red cloth. 
Wiirtzen has called attention to the fact that the glass should be tested 
with a spectroscope to see that it does not admit of the passage of green 
rays, as much of the red glass on the market deteriorates rapidly and 
is not very effective; the color of the glass to the naked eye not being 
a sufficient test. As a rule, the red light is well borne by the patient, 
but nurses and attendants often find it trying. This is somewhat allevi- 
ated by wearing variously colored glasses chosen according to individual 
preference. There has been a general impression that the exclusion of the 
actinic rays lessens the amount of the eruption, and particularly les- 
sens the amount of suppuration and the subsequent scarring. Whether 
or not the red light possesses any therapeutic value should be carefxilly 
tested. The most recent reports upon the subject would seem to show 
that it exerts no inflxxence one way or the other upon the course of the 
disease. 

Potassium Permanganate Treatment. — ^In place of the red light ban- 
dages saturated with potassium permanganate have been suggested. These 
are changed three or four times a day for the first few days, until the 
skin is well discolored by them, and later less frequently. There is a 
great difference of opinion concerning the value of this method, but it 
has its enthusiastic advocates, among whom may be mentioned Dreyer, 
who claims to have obtained satisfactory results from it. In his cases 
he believed that the amount of suppuration was less; that the patient 



52 


SMALL-POX 


was more comfortable, and that there was less odor than with the other 
methods of treatment. 

Serum Treatment. — The injection of (!i'‘ serum from a {u’l'viou.sly 
vaccinated heifer has been suggested, based ujxui the fact that, if this 
serum is used in another heifer, it produces a certain amount of innmi- 
nitv against vaccination. This method of treatment has not Ix'en tried 
in a sufficient nitmher of eases to allow one to give any o]nnion in the 
matter. Kinyoun claims to have obtained good results from it. 

Injecting serum from persons who have had an atta<dc of small-])ox 
has also been suggested. The amount of scrum ohtaina]>l(‘ has been small 
and the results up to date negative. The method is not to ho recom- 
mended in the present state of our knowledge. 


SMALL-POX INOCULATION 

Small-pox inoculation has been known from very early 1imt*s, as it 
was practiced centuries ago in China; the method used by the (diinese 
being to stuff the dried small-pox scabs into the nostrils. Inoenlation was 
also practiced in India and by various oriental races, jiarf icularly by 
the Turks. The first communication on the subject in Kuglnml was made 
in a communication to the Royal Society by Dr. Woodward about IT 11. 
He reported the work of Emanual Timoni, which was suhsixjmaitly re- 
ported before the Royal Society by Pylarini, Russtdl, and others. It 
was described by Kennedy in an ‘‘’Essay on Kxt(‘rnal Utmuslies,” London, 
1715, hut no particular attention was ])aid to these eommunieafions. The 
real introduction of inoculation into England was by Lady .Mary Wortly 
Montague, the wife of the Turkish Ambassador. 

The method is exceedingly simple and consists of iiaxmlating, nsnally 
at the insertion of the deltoid, a small amount of the small-pox virus, 
generally secured from a vesicle on about the fifth day of its d<‘V(*lopnu»ut, 
although the virus is active if taken at a later ptudod. Tin* pock develops 
rapidly, minute changes being present as early as the second day. The 
patient is conscious of the inoenlation on the thir<l or fourth day, and 
there is a small hard nodule surmounted by a vesich* on (he following 
day. The vesicle is well developed on the sixth day and (h(‘re are con- 
siderable inflammation and some pain and tenderness. On flu* seventh 
or eighth day there are usually a chill or chills, lu*aduclu‘, vomiting, and 
fever. The inflammatory changes in the arm h(‘gin to suhsidt* at this 
time, and there is an irregular area covci'od with v(‘sicles, and then* nniy 
be a few vesicles on other parts of the body. Sometimes tlnua* are only 
two or three of these, while in other instances theia* may 1>«* a number, out* 
or two hundred or more. Occasionally a very severe typt* of the «list*ase 
is produced, hut, with reasonable care, the disease runs a mild course 
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and the mortality has been estimated at about 1/5 of 1 per cent. While 
this is a rather crude method of obtaining immunity, it is attended with 
no danger as compared to that from small-pox acquired in the ordinary 
way, and, while it has been superseded, and very properly so, by vacci- 
nation, circumstances might arise to render this method a proper proce- 
dure, such as a small-pox epidemic in the absence of any vaccine virus. 
As ordinarily practiced, children were inoculated, and the chief objec- 
tion that can be \irged is that a person so inoculated is capable of spread- 
ing the disease just the same as one who has taken it by ordinary methods. 


6b 



CHAPTER IV 


VACCINATION 
John RirirBAn 

Vaccination may be described as the production of an iiuinunity for 
small-pox in man iiioenlation with the virus <>f vaeeiniu or e()\v])i)x. 
This inoculation is characterized by the produetinu of om* or pap- 

ules which change into vesicles, become umbilieated, pass into a i>us- 
tular stage, and finally dry up with the separation of tlu> scab, leaving 
behind a rather typical sear. Accompanying this are sym])toins of a 
constitutional nature, chief of which are fever and more or less malaise. 

To correctly undei'stand the importance of VHe<*ination and thi' great 
benefit which it has conferred trpon the lunuun rnec*, it is nt'cessary 
to bear in mind that, prior to the beginning of tlu* nimdee'nfh e(‘ntury, 
small-pox was the most widely <lisseniinated ami most dnauled disease. 
The number of deaths caused by the dis<*ase w’us aii])aUing. ddie popti- 
lation of all countries was made up of indi\dduals who had had the dis- 
ease, usually in childhood, and who had survived it. Oeiaisionally in- 
dividuals would not take the disease xmtil lat(i in lif(>, but in a general 
way the disease was regarded much in the light in whicdi we now rt'gard 
measles, a disease which almost every one had before .s<‘v<‘n ytairs of age. 

It was estimated by Bernoxiilli, ^writing about that small-pox 

carried off the thirteenth or fourteenth part of ea<*h generation. 

The disease was present in all eonntx-ies practically all the time; but 
from time to time devastating epidemics Avould sw(‘e]> the vurioxis con- 
tinents, leaving in their wake not only the trcnu'ndou.s nnmber of deaths, 
hut a population udth scarred faces, blind eyes, and numerons other 
serious affections. 

The Pock Diseases of Animals. — ^Tlieso diseases beax* a very elusx^ re- 
lation to vaccinia, and, taken altogethci* with the vaxdous cdiang’es broxxght 
about by inoculation into varioxxs animals, fonu one of the most cniri<xu3 
chapters in the natural history of disease. These diseases may be di- 
vided into two groups. The first, oceuxuing’ in epidt'uiic form and also 
sporadical^, is very easily communicated from one animal to tlu* other, 
the contagioxxs principle traveling apixarcntly through the air; although 
54 
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I believe a careful study will reveal that this transmission tbrougb air is 
more apparent than real, the transmission in such cases taking place 
through infected dust and infected particles of skin, saliva, etc. A sec- 
ond characteristic of this group is that tliese diseases are, for the most 
part, very fatal; and a third common characteristic is that the eruption is 
general. This group includes small-pox, as it occurs in man, sheep-pox 
or ovina, and chicken-pox. The second group practically never occurs 
in epidemics, is due to an accidental or intentional inoculation, the virus 
from the eruption being definitely transmitted in a known manner into 
an abrasion of the skin, at which point it causes a local eruption, usually 
one or more pocks; and these diseases are rarely fatal.' This group in- 
cludes vaccinia or cowpox, horsepox, and several other pock diseases, the 
nature of which is not very well understood, owing to the fact that oppor- 
tunities for their study are rarely afforded. These include the pock disease 
of camels, of goats, and of monkeys; and it is quite probable that in all 
three of these instances we are dealing with one of the above diseases 
that has been inoculated into the animal in question. 

Sheep-pox. — Sheep-pox occurs as an epidemic disease, the incubation 
of which is from eight to ten days. It is characterized by a general erup- 
tion and by constitutional symptoms, and it is attended by a very high 
mortality, from 25 to 60 per cent. If the virus from this disease is 
transmitted to healthy sheep by inoculation, a milder disease is produced, 
the incubation period of which varies from four to eight days, and when 
the sheep recovers it is immune; but unfortunately this method of pro- 
tection is attended wdth a too great mortality to be of any service. Sheep- 
pox is not ordinarily a cause of death in man, and it is only with diffi- 
culty that it may be transferred to man by inoculation. When it has 
been transferred, as in the experiments of Sacco, it was found that it pro- 
duced a local eruption which could not be told from ordinary vaccinia, 
and which afforded protection against small-pox. The difficulty of secur- 
ing a successful inoculation and its tendency to spread in epidemics 
among sheep prevent its being used in producing immunity for small- 
pox in the human being. The disease may be transmitted to other ani- 
mals, to cattle and to rabbits. If the vii-us from a vesicle in man, or from 
a cow, or from a rabbit, is reinoculated into healthy sheep, this retro- 
ovination is usually successful, produces only a local sore, and protects 
the sheep against sheep-pox. Sheep-pox may be transmitted to goats, and 
it is then usually called goat-pox. The virus obtained from goats has been 
used in the past to secure immunity against small-pox in man, but com- 
paratively little is definitely known about this subject. The sheep is not 
ordinarily susceptible to human small-pox. 

Horsepox. — This is a local disease transmitted from one animal to 
another by inoculation. It is apt to occur as a local eruption about the 
fetlock joint of the hind legs, perhaps due to the frequent injury of this 
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part of the body. Sometimes it produces a more or loss widespread erup- 
tion from autoinoculation; and a genei’al eruption may Ix' ])rodaced by 
injecting the virus into the veins or lymphatics of colts. The disease 
may he transmitted to cows, in which case it is usually carried by the 
milker, who has previously dressed the sores on th(‘ liors('. Jenner 
thought that eowpox was derived from horsepox, hut this is question- 
able. Both human small-pox and eowpox, if inoculated into the horse, 
are capable of causing lesions which it is difficult or impossible to dis- 
tinguish from the ordinary natural horscjiox. InoculaU'd into inau, it 
produces vesicles that resemble the vesicles of vaccinia, and it protects 
from small-pox, as has been proved by the experiments of Sacco and also 
of Loy. The pock disease of camels mentioned above may b(‘ transmit- 
ted to man, usually accidentally, as on the hands of mllk(‘rs; and individ- 
uals so affected are said to be protected from small-pox. 

Ape-pox. — Monkeys are susceptible to small-pox, ami during epi- 
demics in the tropics they have been known to take the disease naturally. 
They maybe vaccinated with eowpox, ami an iimminity produee«l in this 
way. When the small-pox lymph is inoculated into monk(>ys, it usually 
causes only a local sore, hut sometimes this is aecompanical by a general 
eruption. 

Cowpox. — The most important of all the poek disc>ast>s of animals, 
however, is the eowpox or vaccinia. This is seen as a rc'sult of inocmla* 
tion of the virus of the disease from one animal to another, ami it oc- 
casionally occurs withoiit any such apparent inoculation. 'Fhis latt('r is 
designated as natural eowpox. Natural eowpox apparently m*v<*r has 
been a very common disease, and it is much rarer now than formerly, .su 
much so, indeed, that a single ease of it is reeoialed in the literature and 
is regarded as a matter of great interest. It is a dis('as«‘ which is more 
apt to be seen in the spring or early summer, at tlu> tiuu' when there i.s 
the greatest flow of milk, and it almost always afleets Cfuvs, but it has 
been observed both in calves and in bulls. When it starts in a lu'rd, it 
spreads rapidly, usually being transmitted by means of the ha mis of the 
milkers. The cow may have fever and loss of apj)etite h(‘fore tlu^ a]>])ear- 
ance of the eruption on the skin, or the eruption may he the first thing 
noted. There is a slight difference between the eruption in the natural 
eowpox and the inoculated variety. In the foimier the (*niptiun comes 
out in crops, so that the various stages of the eniption may Ix' nottxl on 
the udders at the same time, just as in human chicken-pox the eruption 
comes out in successive crops. ' In the inoculated cow])ox, howi‘vcr, all <if 
the papules start at the same time and run throug'h their course in about 
the same manner. The udder becomes swollen ami ]tainful, and then* 
are small red papules present, which vary in size from to 3 to 3 cm. 
Vesicles appear on these and they become multi locular. They may or 
may not be umhilicated. In about a week the clear lymph has changed 
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to pus, and on about tbe twelfth day the eruption begins to dry up. 
During the pustular stage there are usually constitutional symptoms, chief 
of which is fever. There may be slight variations in the course of the 
disease, and considerable variation in the appearance of the eruption due 
to secondary infections, which sometimes produce marked ulceration. 
The scabs usually separate between the eighteenth and twenty-first day 
and leave behind typical scars. One attack confers immunity which ap- 
parently lasts as long as the cow lives. The immunity produced in man 
differs from this, in that it gradually becomes weaker and may wear off, 
so that the individual becomes susceptible to small-pox and also to cow- 
pox; and a subsequent vaccination may produce a second sore and a sec- 
ond immunity. This varies considerably in different individuals. 

Cowpox is easily transmitted to man, and when this is accidentally 
done the inoculation is usually upon the hands of those milking the cows. 
Inoculated into animals it produces a local sore. In passing through 
some animals it seems to gain in virulence, for example, in the rabbit, a 
lymph which is losing its virulence, will usually regain it. In sheep, 
it produces a general eruption, and the disease may become highly con- 
tagious for other sheep and occur in epidemic form so that cowpox inocu- 
lation cannot be used to protect sheep from sheep-pox. 

History of Vaccination. — ^The history of vaccination dates back to the 
traditions that have been handed down in almost all countries, in vari- 
ous parts of Asia and Europe and in Mexico, that individuals who have 
been affected by cowpox or the other pock diseases of animals have 
been regarded as immune to small-pox. There are vague traditions that 
the disease has been purposely transmitted to man with the idea of pro- 
ducing immunity. Individuals having immunity to small-pox by reason 
of their having had an accidental inoculation have at various times been 
subjected to inoculations, the first of which is probably that of Sutton 
and Fewster, who, in England in 1788, inoculated such an individual with 
small-pox, the inoculation being unsuccessful. Heim relates that he was 
told by his father, in 1763, that individuals who had had cowpox were not 
susceptible to small-pox. Rose, in 1769, also noted this fact. 

The first undoubted record of the cowpox virus being inoculated into 
man to prevent small-pox was the vaccination done in 1774 by Benja- 
min Jesty, a farmer living at Yetminster, in Dorset. He vaccinated his 
wife and two sons. Platt, a German school teacher living near Eiel, 
in 1791 vaccinated some individuals in a similar manner; and there were 
various other sporadic experiments which need not be noted. 

To Jenner belongs the credit of having thoroughly studied the ques- 
tion of immunity as it relates to cowpox and small-pox; and of having 
collected and published data and the records of his experiments; so that, 
due to his publication, vaccination rapidly became a world-wide proce- 
dure. There were many other workers in the field, too numerous to men- 
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tion; but one cannot pass over witbotit noting- the -work of Sacco C2r)l, the 
Italian observer, who, next to Jenner, did more to ]n-oiuotc onr knowl- 
edge of vaccination, and conseqiiently its use, than any one else. There 
is some difference of opinion as to when Jenner started his obstwvations 
upon cowpox, but it was probably not until about 1778 tliat his atten- 
tion became especially turned to this subject. 

Jenner was apprenticed at a very early age to Messrs. Ludloy, prac- 
titioners at Sudbury, near Bristol, and he remained with them six years. 
It was during this period, according to Baron, that the famous milk- 
maid incident occurred. A jmung countrywoman came to seek. adWee; 
and the subject of small-pox was mentioned in her presence. She. is 
said to have observed, “1 cannot take that diseast', for I have ha<l cow- 
pox.” In 1778 he inoculated a certain Mrs. II. with small-po.x virus and 
this was unsuccessful, a result which he attributed to lun* having pre- 
viously had cowpox. From that time on he studied all the (ansos that 
he could find. In 1780 there is a record of a conversation which he had 
with his friend Edward Gardner, in which lie explained the subject of 
the protection afforded against small-pox. In 1788 he took a <lruwing 
of the hand of a milker with cowpox to London, win* re it was shown to 
various members of the profession. The subject of cowpox became 
more or less talked about, and was the subject of conversation and lec- 
tures; and various references occurred in the medical piiblications. Jen- 
ner collected 16 eases in which individuals who had had accidt'utul inocu- 
lations with cowpox were subsequently inoculated with small-pox, and all 
unsuccessfully. In 1796 an opportunity was presented, owing to the 
development of a cowpox vesicle on the hand of a dairy nuu<l, Barah 
Nelmes by name; and, on May 14, Jenner vaccinated James I’hipp.s, a 
healthy boy of eight years of age, using a method similar to that used 
in the inoculation of small-pox. The vaccination ran a typical course, 
and six weeks later Jenner inoculated him ^Yith small-pox, but without 
success. In 1796 or 1797 Jenner sent a manuscript containing the r(*sults 
of his work to a friend who was in close connection with the president 
of the Eoyal Society, but he received the friendly advice not to publish 
the paper in the Transactions for fear of injuring his reputation. lie 
therefore resolved to publish the article himself, which he did in 1798 
under the title of ‘‘An Inquiry into the Causes and Effects <>f ^’'ariola 
Vaccina^, a Disease Discovered in Some of the IVestern (’oimties in 
England, Particularly Gloucestershire, and Known by the Name of 
Cowpox” (17a). The publication of this paper brought forth a host 
of unfavorable criticisms, the most important of which were those of 
Dr. Ingenhousz, who opposed Jenner’s ideas. The opposition at this 
time to vaccination was marked, and Jenner^s statements wore the sub- 
ject of considerable ridicule. In the meantime his vaccine lymph, which 
had been transmitted through some five generations, had been lost. He 
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succeeded, however, in again obtaining the cowpox vims and vaccinated 
others with it. Some of the medical men and scientists were interested 
in proving or disproving Jenner’s theory, among whom may be men- 
tioned Pearson (21) and Woodville (27), who inoculated over 160 indi- 
viduals with cowpox. Over 60 of these were afterward inoculated with 
small-pox, but none took the infection. In March, 1799, Pearson sent a 
letter in which he inclosed an infected thread to some 200 practitioners 
with the request that they try its effects and report their results. He also 
sent the virus to Paris, Berlin, Vienna, Geneva, Hanover, and to Portugal. 
This is not the place to go into the details of the discussion which took 
place at that time. Sufi&ce it to say that Jenner published, in 1799, “Fur- 
ther Observations on Variola Vaccinse, or Cowpox” (17b), and, in 
1800, “A Continuation of Facts and Observations Relating to Variola 
Vaccinaa” (18a), and, in 1801, “The Origin of Vaccine Inoculation” 
(18b). In 1799 a public vaccine institute was started by the friends of 
vaccination, and Pearson was placed in charge of this. A few years later, 
in 1803, a Royal Institute for the extermination of small-pox was founded, 
and Jenner was placed at the head of it; a position which he retained 
for many years. Both of these institutes did a great work in spreading 
the propaganda of the prevention of small-pox. There was always more 
or less opposition to vaccination in England, and this was based on vari- 
ous grounds, perhaps chiefly because it was an encroachment on the rights 
of the individual. There were also objections of a more political nature 
raised in England; and more particularly in other countries some of the 
opposition was placed on religious grounds. The danger of transmit- 
ting syphilis also furnished a fruitful source of objection which was 
eventually overcome by the use of virus obtained from animals. There 
were numerous attempts to secure a vaccination law, but the opponents 
always succeeded in preventing its passage; and, in spite of numerous 
severq epidemics, a law was not passed until 1867. In 1855 the General 
Board of Health sent to 642 authorities in various parts of the world 
and secured replies from all of them on the efliciency of vaccination and 
its possible dangers. The results of this investigation were published in 
1857, in the Blue Book on Vaccination, which still remains one of the 
greatest monuments to Jenner, as well as one of the most complete col- 
lections of facts concerning vaccination that we have. The efficiency of 
the English law has been impaired by the introduction of the conscience 
clause, which allows a person to object if he has conscientious scruples 
against vaccination. The progress in Ireland and Scotland was also 
slow. A compulsory law was passed in Scotland in 1864. 

The early history of vaccination in various countries forms an inter- 
esting chapter in the history of medicine, but we can only mention a 
very few facts in connection with it. Hext to the work of Jenner is that 
of Luigi Sacco (25), of Milan, who became a great friend of Jenner and 
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started a vaccine institute, and did iniich toward sprcadiu^i? the practice 
of vaccination. No law has ever been passed in Italy inakiuj’- vaccina- 
tion compulsory, but it has been fairly generally practic('d. Following 
out the suggestions of Galbiati and Feola, Negri siiccecdi'd in elaborating 
the method of using animal virus in 1841); and this nu'thod has very 
largely supplanted the use of human virus in most countrii's. It is very 
frequently referred to as the Neapolitan mcthotl. 

In Prance the first vaccinations were done by Valentin and Dc^sotoux, 
and this method of preventing small-pox was greatly spn^ad by Aubort 
and Huisson. In 1805 Napoleon had those of his soldiers who bad not 
had small-pox vaccinated; and in 1801) the first decree in favor of vacci- 
nation was issued. Vaccination was never very popular, however, and 
was only imperfectly done, although considerable interest from a scien- 
tific standpoint has always been manifest. The i*ej>ort of the (Commis- 
sion of Lyons in 1865 and the subsequent publications <»f (’hauveau are 
among the best-known articles. France paid dearly for neglcid. of vac- 
cination in the Franco-Prussian AVar as noted below under the heu<ling 
of Germany. 

Vaccination was introduced into Spain and Portugal about 1800 and 
has been practiced to a greater or less extent, although there arc no 
compulsory laws dealing with the subject. 

In Austria the subject was taken up by Ferro ami spread ])ar- 
tieularly^ through the efforts of do Chirro, who vaccinated largt' num- 
bers of individuals and circulated panqddets and vaccine lymph at his 
own expense. In 1801 he secured othcial reeogniliou for i{, and the 
Imperial and Eoyal Institute for foundlings was made the Vaccine In- 
stitute. 

In Switzerland it was introduced by Odier. Vaceinaliou was intro- 
duced early into Eussia and vaccine institute.s were founded in flu* larg(>st 
cities; and the better classes have always availed thenisclvt's of this means 
of protection. As a country, Eussia is rather poorly vucadnated ; {xuliaps 
less since the abolition of serfdom, as the care of the landlord has be<'n 
removed from the very lowest classes. 

Vaccination has been practiced in Holland and Belgium, altlunigh 
there is no special legislation on the subject. It was introdm-ed into 
Sweden in 1801, and, shortly after, a compulsory law was passed, Jn 
Norway and Denmark special decrees in favor of ^mceination were issued 
in 1810, and, while these did not make vaccination compulsory, the inter- 
est taken almost amounted to a law. 

^ The most satisfa,etory and interesting results have been obtained 
m Germany. Vaccination was introduced into the various Gtwman 
states; and in 1802 there was a public vaccine institution started in Berlin 
and siiortly after in othex* cities. 

la Prussia, there was no law until 1816, when a law requiring that 



61 


HISTOEY OF VACCIl^'ATION' 

school children he vaccinated was passed; a law similar to one that had 
been adopted in Austria. 

The first satisfactory compulsory vaccination law was passed in Bava- 
ria in 1807, due to the influence of Eeiter. This provided that all infants 
be vaccinated in their first year of life. The enforcement of this law 
resulted in small-pox becoming exceedingly rare in Bavaria. 

In 1870 one of the worst epidemics of small-pox of recent times 
started and spread throughout Europe, largely owing to the movements 
of troops. This epidemic did not cease until after 1873, when peace 
had again restored the normal quiet. The Germans were fairly well 
vaccinated, for, while there was no revaecination law, those entering the 
army were always vaccinated; while in France vaccination was very 
poorly practiced, and, as a result, there were not only more cases in the 
French army, but they were of a more malignant t 3 q)e; and the mortality 
was very much greater in France. The absolute mortality was fifty 
times greater than in Germany; and the ratio of deaths to the number of 
cases nearly tmce as great. Shortly after the formation of the German 
Empire the German vaccination law was passed, in 1874. This law pro- 
vides that all infants must be vaccinated during the first year of life 
unless the infant has had small-pox during that period. If, for any 
reason, vaccination should be regarded as a dangerous procedure, owing 
to the ill health of the infant, it must be vaccinated within one year after 
its recovery from any such condition. Kevaccination must be practiced 
when the child is twelve years of age, if in a public school, unless it 
has had small-pox during the past five years. If this vaccination is not 
successful it must be repeated the next year. There are special vaccine 
physicians provided for, so that vaccination may be had without cost, 
and the law provides that the individual vaccinated must return not 
earlier than the sixth nor later than the eighth day to the physician 
who vaccinated him in order that the result may be determined. Eecords 
of all vaccinations and the results must be kept by the physicians doing 
the vaccinations, and sent to the authorities at stated intervals. In addi- 
tion to this the parents or guardian must obtain certificates of vaccination 
for all children under their care, and these are to be furnished when de- 
manded by the authorities. The German law has not been passed or 
enforced without a certain amount of opposition; but so far the oppo- 
nents have always been outvoted in the Eeichstag. As a result of this 
thorough vaccination, Germany has had no epidemic since 1875; and 
there have been scarcely any cases of small-pox in Germany except those 
cases which have been imported from neighboring countries where vac- 
cination is not practiced to such an extent. 

In America inoculation was practiced particularly in New England, 
and Dr. Benjamin lYaterhouse, of Boston, was particularly active in 
|;he prevention, of small-pox. It was very natural that he should become 
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interested in vaccination. In 170J) ]ie wrote an article wliii-li was fnil)- 
lished in the Colixmbi'an Sentinel of IMarcli 32 entith'd “Soniethiu^ 
Curious in the Medical Line.” In July, ISOO, after havinfr si'cured 
some virus from England, he vaccinated his son and siil)se<}ueiitly a 
servant boy 12 years of age, and an infant, and its nurse, 'riicse indi- 
viduals were subsequently exposed to sniall-pox and also inoculat<*d, but 
with negative results. There was considerable opposition to va(*cina1ion 
in the United States, but the practice spi-ead rapidly, although com- 
pulsory laws were not passed, as a rule, until comparatively recent times. 
President Jefferson took a keen interest in the subject an<l had his fam- 
ily vaccinated with the virus, which he secured fivuu Wat(‘rhous(‘. It 
was from this stock that the District of Columbia and a great many of 
the states were supplied with vaccine virus, and dt*ff(>r.s<>u took great 
personal interest in seeing that instimctions as to the time of taking the 
lymph and its use were sent with it. The practice of vaccination in 
the United States varies greatly in the different state.s, and the compul- 
sory laws that exist have xxsually been the result of an (*pid(*mic; as, for 
example, in the case of Baltimore, where it was not xintil th(U'<' luul been 
•several thousand cases and a very large number of dc'aths that a com- 
pulsory vaccination law was finally passed, which provi<led for the vacci- 
nation of all individuals, although the only inspection providt'd umler 
ordinary circumstances is to see that the children are vaccinated when 
they enter schooL 

The Preparation of Vaccine Vims. — Vaccine virus may be obtained in 
several different ways. The older method was to use Immanized virus; 
and the lymph was taken direct from the. vaccine- vesicle and transferred 
to the arm of the person aboxit to bo vaccinated. It wa.s tlu* simplicity 
of tbis method which permitted the rapid spread of vac'eination at the 
time when it was fii'st introduced. If it was desired to preserve the' virus 
this was done hy drying it on threads, ivory, or bone points. In more 
recent times it has been dravm into capillary tubes or into small bulbs, 
usually with the admixtxxre of equal parts of glycerin. The lymph shouhl 
he taken preferably on the eighth day, althoxxgh it may be taken a day 
earlier. It is not a good plan to xxse the lymph after it has become 
purulent. This method has practically fallen into disuse' with the excep- 
tion of a few individual practitioners xvho continue to xxse it; and a few 
countries, of which may ho mentioned Mexico, where it is .said the luuxian 
lymph is still preferred. In Germany the law prohibits the use of any 
except animal lymph, but it is probable that in the other European coun- 
tries more or less human lymph is xxsed and marketed. In collecting 
the lymph from the vesicle, radiating scarifications shoxxld be made, and 
the lymph taken np on the end of a lancet or in capillary txxbes or bxxlbs. 
Sometimes it is taken upon clean gla^ slides and allowed to dry between 
two pieces. The advocates of the humanized lymph argue that the virus 
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is less apt to be contaminated witb bacteria, that it is more certain to 
take, especially when transferred directly from arm to arm, and that it 
is less expensive. There are other advantages urged which need scarcely 
be mentioned. The objections to it are the possible dangers of transmit- 
ting syphilis and other diseases; and, while the transmission of syphilis 
is a real danger, the disease is probably not caused in this way as often 
as was thought, as the vaccination of an infant with hereditary syphilis 
often causes the syphilitic eruption to appear at the site of the vaccina- 
tion. The fact that the transference may occur, however, is sufficient 
ground to exclude humanized lymph from ordinary use. The danger 
of the transmission of tuberculosis, leprosy, and other diseases is a neg- 
ligible quantity. Por the use of animal lymph we are indebted to the 
Italian observers. Por the most part members of the bovine family are 
used, although other animals may at times be substituted, the rabbit 
having a number of advocates. 

The technique of preparing the vaccine virus consists, first, in having 
the proper seed. There has been in the past, more or less contention, par- 
ticularly by the antivaccinationists, that the seed vaccine was not uniform, 
that there was a possibility of its being horsepox instead of cowpox, and 
that it was also probable that small-pox inoculated into animals and 
transferred for several generations was used. This question is of com- 
paratively little importance, as it has been definitely proven that the vac- 
cine virus used at the present day is capable of conferring the immunity 
which is desired, and the remote origin of the various strains of vaccine 
virus is only of academic interest. 

The method here described is that used in the National Vaccine 
and Antitoxin Institute of Washington, D. C., but practically the same 
technique is used by the various firms interested in the production of vac- 
cine virus; and in the United States this is done under rules which have 
been formulated by the U. S. Public Health and Marine Hospital 
Service. The chief variations will be noted. Country-bred heifer 
calves of from six to ten weeks of age are chosen, the heifers being pre- 
ferred because they are more cleanly; and the young calves because they 
are more susceptible to the vaccine, and because they are less likely to de- 
velop tuberculosis. The animals are placed in a quarantine stable, the 
temperature is taken night and morning, and they are carefully inspected 
each day by a competent veterinarian. This period of quarantine lasts 
for seven days, and the vaccination is usually made on the seventh day. 
Some producers of vaccine virus test the calves to be used with tuberculin, 
but this procedure is often not carried out, owing to the fact that tuber- 
culosis rarely develops in calves as young as those used, and, if it should, 
it would be discovered at the post-mortem examination which is held on 
every animal immediately after the vaccine pulp has been removed. The 
danger of transmitting tuberculosis from a calf by means of vaccine 
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virus is so remote as not to need serious consideration. Each calf is 
given an identifying number which becomes the laboratory numhe-r of the 
vaccine obtained from it, and appears up«)n each sei>arate jiackage of vac- 
cine; and under this number thei'O is a permanent record ot tlu* history 
of the animal, the kind of seed used, and the notes of al! th(' veterinary 
and laboratory observations made in connection with if. A reconl is alsd 
kept of when the 'V’irus is shipped and to whom. After tlu' animals have 
passed quarantine they are at once prepared for inocmlutitm hy carefully 
shaving the hair from the entire surface of the abdomen and scrubbing 
the calf thoroughly with green soap. Sonu* antiseptic sohition is then 
applied, which is subsequently washed otf with sterile water. Tlu* ealf 
is taken to the operating room, which is built aft(*r the maniu'r of 
a modern operating room, with walls and floors of conen'tt* and the 
furniture of white metal and glass. The whole room is kf'pt s<*rupu- 
lously clean, the walls and furniture frecjuently washed with hichlorid 
solution. The operators work in clean white suits and ev<*ry pre(*aution 
is taken to render the operation as aseptic as possible. Tlu* iiux'ulaf ions 
are carried out by making a long superfleial incision down tlu* whole 
length of the abdomen, with cross incisions of one inch. 'I’lu* st*ed vaccine 
is thoroughly rubbed into these and tlu'n the animal is ri*imn'(*<I to the 
incubating room, which is kept at a uniform temperature* of 7t) F., and 

is darkened by drawn shades. The animals are fed only with pasteuriz(‘d 
milk and are kept as clean as possible. On the sixth day, which is some- 
what earlier than the time used for taking human lymph, as the v<‘siel(j 
develops more rapidly in the calf than in man, tlu*. animal is again rt*- 
moved to the operating room and the pidp removed, with tlu* sanui 
aseptic precautions as had been iised in making tlu* inoculations. Tlie 
lymph and pnlp are gathered together by lightly cur(>fting tlu* vaccinated 
surface. In former days the lymph only was \ist*d, Imt it was fouiul that 
the pulp, which consists of the remaining portions of the vaccine vesicle, 
contained more of the active pinnciple than did the lymph, and that both 
together could be used to great advantage. Iliis is ]>lac<‘<l in sti*rile 
vessels and removed to the laboratory, where it is thoroughly mixf*(i with 
a solution of 50 per cent, glycerin and 50 per cent, normal salt, solution. 
The mixture is then placed in a refrigerator and allow<‘d to remain tlu‘rc 
for three or four weeks. At the end of that time samples an* taken, 
and plate cultures made and incubated, each plate representing the 
quantity used in one vaccine point. Lymphs at this p(*riod vary, some 
showing several hundred colonies of bacteria to the vu<*eination, and 
others showing many times that number. The le.sions of this primary 
test are recorded, and if the bacterial coimt is low anotlu'r count is made 
in a week’s time. This is continued until the lymph does not show over 
fifteen or twenty colonies of foreign bacteria to the vaccination. Occa- 
sionally the lymph shows no foreign growth, whatever, so that it may be 
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put out within a short time, as early as six weeks, with none or almost 
no colonies of bacteria to the vaccination. When the count is sufficiently 
low, the different cultures of bacteria are examined microscopically and 
a portion of the lymph is inoculated into fermentation tubes. At the 
end of 72 hours 2 c. c. of the bouillon culture is withdrawn from the 
fermentation tube and injected subcutaneously into guinea pigs. The 
absence of gas or anaerobic growth in the fermentation tube at the end 
of 72 hours, negative results from the injected guinea pigs, and negative 
results from the microscopic examination are all necessary before the 
lymph is finally passed. Sometimes the lymph is discarded, owing to the 
presence of the colon bacillus or other gas-producing organism. In former 
years the calf was kept from eight to ten days after the lymph was taken, 
but in no instance did a calf develop tetanus. If the post-mortem exami- 
nation, which is made immediately after the vaccine pulp is taken, shows 
infected lymph nodes or lesions of any of the organs, the lymph and pulp 
are rejected. Everything used about the inoculation is thoroughly steril- 
ized with a sterilization which is sufficient to kill the tetanus organism. 
Everything that can be is sterilized in an autoclave. The ivory points are 
sterilized by means of fractional steaming. The finished points and tubes 
are frequently subjected to examination by means of cultures, and it has 
been shown that there is no contamination in charging the points or filling 
the tubes. 

Just as* human vaccine virus occasionally runs out without any 
apparent reason, it so happens that in the calf it will do the same, 
so that the vaccine seed is transferred to rabbits from time to time, 
and this procedure seems to increase the virulence of the vaccine 
virus. 

The diluent for the virus varies in different makes, but almost all 
substances used for this purpose have been discarded in favor of 50 per 
cent, glycerin, which has been shown not only not to interfere with the 
preservation of the virus, but to lessen the number of foreign bacteria, 
especially when kept in a cold place; and it also prevents the possibility 
of the gro\vth of the tetanus bacillus. The virus so preserved will keep 
perfectly well if kept cold; the temperature preferred is below 0° C. 
rather than above. At —10° C. the virus is almost perfectly preserved, 
and the lowest temperature which is necessary to kill the virus has never 
been determined. It even withstands the low temperature produced by 
liquid air. The virus is rapidly affected by heat, and exposure to 60° 0. 
is sufficient to kill it. Virus will rapidly deteriorate at room temperature, 
and it takes coinparativel^ short exposure at 21° C. (70° F.) to render 
the virus useless. 

The Florida State Board of Health issue the following instructions 
in regard to the preservation of vaccine virus: 

Vaccine should be kept on ice until used. 
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Yaccme not kept at a low temperature soon Lc^eoiiu's inert and will 
not “take.” 

Dr. Elgin found tkat: 

Vaccine kept at 140 deg. E. 5 minutes was dead. 

Vaccine kept at 132 deg. F. 5 minutes was \veak(‘ue<l. 

Vaccine kept at 98 degrees F. 3 to 4 days was dea<l. ('I'liis is body 
temperature and about tlie teniperature at whicdi tlu* vaecdne would be 
kept if carried in tbe pocket.) 

Vaccine kept at 70 deg. F. 1 to 3 weeks wuis weukeue<l but not 
dead. 

Vaccine kept at 50 deg. F. 3 to G months was still aetiv'e, (This is 
about refrigei’ator temperature.) 

Vaccine kept at 10 deg. F, 4 years \vaa still active. 

The lesson is: 

Keep vaccine in the refrigerator until used. 

Don^t use vaccine that has not been kei)t at low temperature and 
expect to get “takes.” 

It has been thought that the failure to take has been <lue to acidity, 
but a Committee of the Standard Methods of Preparing Small-Pox Vac- 
cine of the American Public Health Association found that an acidity 
of from ^ to 1 per cent, and an alkalinity of Vt b> 1 pen- cent, arc uniiu- 
portant. The degree of dilution varies somewhat; ordinarily <lilnt<*d in 
the proportion of 1 to 8 has been found to be a dilution whicii jn-adically 
always takes if everything else is all right; and, whih* very grt'ut, dilu- 
tions will sometimes take as a matter of experinumt, they an* m*t suit- 
able for ordinary practical purposes, lamolin has been suggest<‘(l ami is 
■sometimes used in hot climates, hut it is more dilticull, t<t get a uniform 
distribution of the pulp than from the use of glycerin. 'Phe t<*st for tin; 
bacterial contamination and particularly for the tetanus baeillus is not 
uniform, and there is still some question as to what shouhl constitute 
a proper test for the detection of tetanus germs. As a matter of fact 
the tetanus bacilli have been discovered in vact*in<* virus with vt*rv great 
rarity, but two observers, as far as I know, having ev<*r d(*jnonstrated 
them. The danger of tetanus from the vaccine, virus issu(*d from a 
laboratory using the methods customary in this eountry is so slight that 
it need not he considered. Vai'ious antiseptic solutions have b<‘en sug- 
gested, such as ehloretone, sodium hiboratc, Iwracic a(*id, toltiol, potassium 
eyanid, phenol, and chloroform vapor. The. addition of 1 per <*ent. 
phenol in glycerin has been suggested. It apparently do(‘s not int(*rfere 
with the efficiency of the virus in the three months’ p<‘rio<l which is usu- 
ally allotted. The English laboratories suggested di*awing chloroform 
vapor through the emulsion of pulp and virus. Other methods have been 
at times suggested. The_one outlined above is satisfactory, and the only 
advantage of the others is the possibility that the lymph may be put out 
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more quickly, but it seems quite probable that the addition of these anti- 
septics would eventually affect the virus rather markedly. 

Rabbit Vieus. — Various observers have suggested the rabbit as being 
an animal which will produce a very pure and active virus. A delicate 
haired rabbit is chosen, the hair clipped off of a large area on the side 
and abdomen, and then closely shaven and scarified. The virus is then 
rubbed on and the animal kept in a germ-free cage with a raised wire 
floor through which excretions may pass. The animal is given a thor- 
oughly cleaned carrot each day and on the fourth day the animal is killed 
by chloroform. The whole animal is wet with 5 per cent, phenol and 
the inoculated area is covered with a piece of cotton wet with the same 
solution and this is allowed to remain three minutes. This is then washed 
with sterile water and the vaccine collected by curetting. With the 
rabbit virus there is little if any danger of infection from tuberculosis, 
syphilis, or foot and mouth disease. Rabbits are not included in Salmon’s 
list of animals subject to foot and mouth disease, and rabbits . exposed 
to the disease apparently did not contract it. The amount of pulp that 
can be collected from a single rabbit is comparatively small; about an 
average sufficient for 150 vaccinations can be obtained. 

The Technique . — The technique of vaccination is very simple. 
The first thing to be considered is the site of the vaccination. As a gen- 
eral rule, the left arm is chosen and inoculation made in the neighborhood 
of the insertion of the deltoid. Occasionally the right arm is preferred, 
as in left-handed individuals. In girls the leg is usually chosen in order 
to avoid the unsightly scar on the arm. Some physicians place the inoc- 
ulation about midway between the knee and ankle on the outer side of 
the leg. 

I prefer a few inches below the knee on the inside, where it gives rise to 
less discomfort, and where the vaccine vesicle is much less apt to be ruptured. 
The objection that has been urged to vaccination upon the legs is that, in infants, 
it is more difficult to keep clean, but with very little care this difficulty can be 
overcome in the better class of people. — [This is not my experience. — Editor.] 

The number of insertions made varies with different practitioners. 
In America, as a rule, only one insertion is made; sometimes two, placed 
at least an inch apart; and some authorities advise as many as five placed 
in the position of the pips of the five-spot of ordinary playing cards with 
at least one inch of skin between. It is a good plan where possible to 
make the distance even greater than this, as, when they are placed too 
close together, the vesicles become large, and there is danger of their 
coalescing or of the intervening skin becoming ulcerated. The skin 
should be thoroughly cleansed, a point which is frequently neglected 
and which frequently results in secondary infections. In people who are 
not accustomed to frequent bathing the skin should be scrubbed with 
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soft soap and water; this should be followed by spongring with from 50 
to 90 per cent, alcohol for a minute, and this should be allowed t,o dry 
completely before the vaccination is done. Sometimes other autise])tic 
solutions are recommended, but there is always the possibility of their 
remaining on the skin and interfering with the vaccine virus. The skin 
is brought on a stretch by using the left hand, and then scarified, and 
for this purpose various forms of instruments are used, and various 
forms of scarification recommended. 

My own preference is that of a needle, pi-eferably a sharp, siraisht TIaffodom 
surgical needle, which is easily kept sterile by iaserling it into a cork and keeping 
it in a small bottle filled with alcohol. 

An ordinary lancet may be used, while some physicians prefer a 
dull-pointed needle or an ivory or bone point. Those latter claim that 
the hemorrhage is less by this method, as the blood vc'sscls are torn by 
the dull instrument, while they are cut with the sharp<‘r one. Small 
linear cuts a quarter of an inch long ai’c made, and these cuts extend 
just down to the corium. Care slioidd he taken not to cut them t<jo 
deep so as to avoid bleeding which may wash out the vaccine virus. If 
these small cuts are used rubbing in of the virus must be most care- 
fully done, as the area of absorption of it is eomi)aratively small. Small 
cuts have the advantage of healing rapidly and of presenting k*ss danger 
of secondary infections; and the disadvantage that with \inskilh‘d oper- 
ators the vaccination may fail to take. Soiiu'tiines a small ar(*a of .skin 
is scraped with the instrument removing the upper layers just down to 
the corium. This produces a red, moist surface on which there should 
be little or no bleeding. This method lia.s the advautag(‘ that it is 
exceedingly easy to secure an effective inoculation, and has the <lisad- 
vantage that it is more easilyinfected with extraneous organisms. Miu-e 
recently abrading the skin in a manner similar to the* method used in 
von Pirquet’s tuberculosis test has been advised. Por this a .small instru- 
ment not unlike a minute screwdriver is used, and a small circle of skin 
is denuded by a rotary motion. Another method is th(‘ intrad(*nuie 
injection of the lymph, which is done with a hypodcmnic .syringe, the 
needle being introduced not through the skin but into it, and a small 
quantity of the lymph injected. Another method is to make ci-oss cuts 
like the cross-hatching on a di'awung, having the cuts about ont*-tvvelfth 
of an inch apart and four or five inches in each direction. This furnishes 
a fairly large surface for inoculation, and if carefully done heals promptly 
and leaves comparatively little surface for infection with other organisms. 
After the scarification is done, the vaccine lymph is thoroughly rubbed 
in, using the bone or ivory point or the needle wdiich has been u.sed in 
scarifying. This rubbing in of the virus is very important, and, with 
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skilled vaccinators and good lymph, almost every vaccination in a primary 
subject will take; while with unskilled vaccinators there are usually 
many negative results, due generally to insufficient attention to the 
rubbing of the virus, sometimes to having the cuts too deep, causing 
hemorrhage which washes the virus out, and at other times to having 
the cuts or abrasions too superficial. As to the choice of lymph, my own 
preference is for vaccine points covered with glycerinated virus and pro- 
tected by a thick covering of paraffin. The paraffin, being a good non- 
conductor of heat, seiwes to protect the virus, and the sterile point fur- 
nishes a very satisfactory instrument with which to apply the virus. 
If the so-called dry points are used the virus should first be moistened 
with a drop of sterile water. After the virus has been applied, the 
wound should be allowed to dry. The length of time which this takes 
will vary from a few minutes to half an hour, depending upon the kind 
and quantity of the lymph used. When it is thoroughly dry a small 
pad of sterile gauze should be applied and this should be retained by a 
few turns of an ordinary roller bandage, or it may be kept in place by 
an adhesive strip. This should be allowed to remain on for about 
twenty-foiir hours, when it may be removed. It protects the wound 
from external infection, and where this method is followed secondary 
infectious will practically never be met with. The child should not be 
bathed for twenty-four hours after the vaccination, after which time it 
may be treated as if nothing had been done. G-reat care should be taken 
to protect the vaccinated surface from dirty clothing and from infec- 
tion by scratching or rubbing. In children with a tendency to scratch, 
and also in adults with the same propensity, it is a good plan to keep the 
surface covered with a small pad of sterile gauze loosely applied and held 
in place by one or two adhesive strips. The average vaccination shield 
should be avoided; but when the vaccination begins to take, a properly 
applied shield may be used to considerable advantage. The shield should 
be deep enough not to touch the vaccine vesicle at any point and should 
be broad enough to come well beyond the line of inflammation, and 
should not press on the skin so as to interfere with the circulation. There 
are almost no shields which fulfill these requirements, and many of the 
very sore arms are due to too small shields, or shields which have been 
too tightly applied. A very good method in using a shield is to cut out 
a piece of gauze and put it beneath the edges of the shield so as to avoid 
the firm pressure on the skin. 

A method of protecting the vaccine vesicle, which I have found to work bet- 
ter than anything else, is to apply an oblong piece of gauze folded some six times 
and retain this by a strip of adhesive plaster applied around the arm well above 
and well below the vaccination. If the vesicle is rxiptured in any way this dress- 
ing prevents secondary infection from taking place. It is cheap, easily applied, 
easily removed, and may be easily changed when soiled. It should be remembered 
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in -using vaccination shields that they should lie removed at least once a day and 
thoroughly cleansed by the use of boric acid solutions. 

The Clinical History of Vaccination. — After llio insertion of the vac- 
cine virus, if the -wound is unirritated and not infected with extraneous 
organisms, it usually dries up within the first thrt‘e days an<l shows the 
same appearance as would ho noted from an ordinary abrasion of the 
same character. There may he a transient redness about tlu* vaeeina- 
tion which lasts three or four hours and tlien <lisap]U‘ars. On tlu' third 
or fourth day the site of the vaccination heeouies elumged, and a small 
papule gradually appears. Sometimes this paiude (lo(‘s not appear until 
the fifth or even the sixth day, or later. It is nsually, although not 
always, surrounded by an areola, which is notc'd below. In tlu‘ next 
five days the papule becomes changed into a vesieh* so that, on tin* (dgUth 
day after the inoculation, the vaccination j^resents the appearance of 
a full, tense vesicle with a depi'ossed center and a shining, iuotlu‘r-t)f-])earl 
appearance; and it is at this stage that the humanized lymph is secured 
by those who use it for fui'ther vaccinations. Tlu' V(‘sich‘ is usually 
small at first, increases in size, and the center h(‘eom(‘s <li*pr(*ss(‘d or 
umbilicated. The lymph, which is at first perfectly ch‘ar, becomes 
cloudier and cloudier, until about the tenth day, when it j>resents the 
appearance of pus. From then on it b(‘gins to dry, and, on the thir- 
teenth or fourteenth day, presents a scab which is thick in the cent(‘r, 
thin on the edges, and which comes away hetw<*(*n tlu* fourteenth ami 
twentieth day, leaving a red sear -which hi'conu's whit(‘ in tlu‘ ut‘xt f(‘W 
months. The appearance of the scar is rather typical, and has been de- 
scribed as having the appearance of having been cut out of the* skin 
with a sharp die. The bottom of the scab is ])itted or fov<*atcd. 

The areola about the vaccination \isually comes on about the tifth 
day, although it may appear earlier, or later. It generally increases 
until about the tenth day and then subsides, usually ratlun* rapidly. It 
varies from % to 5 cm. in width, and there are variatiivns iu different 
individuals and also \vith different varieties of lymph, and with the dif- 
ferent methods of preserving the same. There is sonu‘lini<‘s involv(>- 
ment of the cellular tissue sun-oundiug the vat'einatiou, uiul then* may 
be enlargement and tenderness of the lymph node's of the* axilla. It is 
rather difficult to draw a hard and fast line between what might be 
termed the normal variations of the appearance of tlu* vaetunufion and 
variations due to what might be regarded as eoin]dieations. '^rhert' are 
sometimes additional pocks, usnally referred to as ae(*essory or super- 
numerary pocks, which appear about the original vaccination. 'Fhese 
are, as a rule, much smaller and are su])-[)osed to have resulted from 
accidental inoculation of imperceptible abrasions or to the transmission 
of the vims through the lymph channels. Sometimes these may de- 
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velop on various parts of the body and result in a generalized vaccinia, 
which is described below. Some of these accessory pocks run the course 
of an ordinary vaccination, while others may not advance beyond the 
stage of a papule. The size of the vaccination varies from 1 cm. or 
less to 2 cm. Occasionally they may be much larger in size, the very 
large ones usually resulting from the coalescence of two or more vesicles. 
They may even attain the size of 10 cm. in diameter. The course and 
general effect of these large vaccinations are about the same as the smaller 
ones. The contents of the vesicle are also subject to suppuration, more 
particularly in anemic and run-down children, in whom the pus may be 
present early and the contents may be watery or at times hemorrhagic. 

The course varies somewhat with the virulence of the virus and the 
amount which has been inserted; and there is some difference due to 
individual peculiarities; and the course is somewhat more rapid in warm 
weather than in cold. It is also more rapid in revaccinations. 

There are curious variations in the late development of the pock, 
the vesicle sometimes being delayed for ten or fifteen days, and there 
are cases in which it does not form for as long as four weeks. This is 
most apt to happen with dry lymph. At times the vaccination may 
not develop at first, but, when a second vaccination is done a week or 
so later, and even as late as three weeks after the first, the first one 
may start up and run along the same course. Occasionally the vacci- 
nation may develop earlier and is referred to as a precocious vaccination. 
This is rather rare and usually does not vary more than twenty-four 
hours, so that the appearance usually seen on the eighth day will be 
present the seventh day. These precocious vaccinations should always 
be regarded with suspicion, as being due to other processes than that 
of the vaccine virus, and the source of the lymph should be carefully 
inquired into. There are variations in the involution due to many 
causes, to individual peculiarities, to variations in the lymph, to the 
methods used in vaccinating, and to the treatment of the vaccination 
itself. When the vaccination is done during the incubation period of 
some infectious disease, as measles or scarlet fever, there may be marked 
variations in the course. There may also- be variations, as noted below, 
due to injury in picking off the scab and other extraneous causes. As 
a general rule, vaccination is complete and the scab separated within 
three weeks. The constitutional symptoms of vaccination vary greatly. 
In children under six months of age there is usually little or no dis- 
turbance, and this is also largely true for children under a year of age; 
although in the second six months there are more apt to be some general 
symptoms than in the first. This may consist simply of restlessness, 
the child not being quite up to its normal condition, but very frequently 
there is fever, which usually comes on about the third day. It comes 
and goes, reaching its height about the eighth . day, or sometimes on 
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the tenth. The ^Ider the child the more liable it is to have constitu- 
tional symptoms 5 and adults a little more frequently than childrou. 
Sometimes there'' are loss of appetite and vomiting;, and there may occa- 
sionally be diarrhea. Sleeplessness is often a prominent sym})tt)m, and in 
older children and adults chills and rigors may be noted. Then* may be 
aVi-n rashes, which, as a rule, appear about the fourth or tifth day. These 
consist frequently of slight erythematous luitcluis or an urticarial eriip- 
tion. Not infrequently there is an erythematous rash more or less 
widely distributed which comes on about the tenth day ami whit*h has 
sometimes been called the roseola vaccinosa. This lasts from two to 
three days and then disappears. The course of the urticarial eruptions 
is quite variable. Sometimes they come and go, and may last oidy a 
few hours; or they may persist for some days. There is a huikocytosis 
which begins about the third day, increases to the Indght of the vacci- 
nation about the tenth day, and disappears rapidly us the tt'm}>erature 
falls. A curious vaccination phenomenon was pointed out by Bryce, 
of Edinburgh, in 1802. This consists in the fact that, if u second vac- 
cination is done not later than five days after the first, the second 
vaccination takes just as if it had been a primary one; and it will over- 
take the first one in its course, mature, and fade at th(‘ suim‘ tiim*. This 
attracted considerable attention many years ago, hut tlu* ]>racticc of 
repeating the vaccination within the first five days has fallen into disuse. 

Treatment of Ruptured and Infected Vaccinations. — grcitt many 
of the sore arms are caused by a lack of treatment after the vesicl<‘ has 
been ruptured by an injury. If the gauze dressing above alluded to 
has been used there will be little danger of the vesicle becoming infected 
with extraneous organisms, hut if the wound comes in contact with a 
dirty sleeve or is scratched with dirty fingers it is almost c(‘rtaiu to 
become infected and give more or less discomfort, even if tint iiuiivulual 
is not rendered ill. A certain number of other sore arms un^ due to 
vaccination shields being placed on too tightly or hidng allowed to press 
upon the vesicle. The shield should always be rcmiovcd once a day or 
even oftener, if necessary, and washed with boric acid solution. If 
the vesicle ruptures it should be vrashed with a hoi-ic acid solution and 
a dry sterile gauze dressing applied, which can he kept from adhering 
by the use of a small amount of mild antiseptic ointment, such as boric 
acid solution. If the wound becomes infected it should he treated just 
like any other infected wound. For this purpose one of tht> iiiost effect- 
ive dressings is 25 per cent, alcohol in which as miich boric acid as will 
dissolve has been added. If the wound ulcerates and is slow in Inhaling, 
a stimulating ointment may be apxffied, one containing one drum (4.00 
gms.) of bismuth subnitrate and one dram (4.00 gms.) of li<{uid tar oint- 
ment to an ounce (32.00 gms.) of zinc oxid ointment will be found of 
great service for the milder eases, and the more severe ones may he 
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painted with a solution of 10 to 20 grains (0.65 gm. to 1.20 gms.) of 
zinc chlorid to the ounce (32.00 gms.) of water, and, if the granulations 
are very exuberant, they may he cauterized, preferably by the use of 
trichloracetic acid or a crystal of copper sulphate. 

[For many years I have made it the rule to apply Lassar’s paste upon 
the vaccinated arm as soon as the pustule begins to form. To this is 
added salicylic acid to form a one per cent, ointment: 

Acidi salicylici, 1.00 gm. ; zinci oxidi, amyli aa 10.00 gms. ; petrolati, 
80.00 gms. 

The arm is douched with sterile lukewarm water twice a day, after 
which the ointment is applied on sterile absorbent cotton and held in place 
by a roller bandage. In infants smaller quantities of salicylic acid may be 
used; in older ones, larger. In doing this no infection occurs, the crust 
formation is hastened, and detached early, leaving a surface denuded, 
which heals easily and early. Since I have applied this dressing I have 
had very little trouble with vaccination. I never vaccinate upon the 
leg in infants and young children. — ^Editor.] 

Indications for Vaccination. — ^The German law given above furnishes 
a good guide. Briefly it may be stated that every infant should be vac- 
cinated during the first year of its life unless there are special contra- 
indications. The younger the infant the less constitutional disturbance 
will be noted. As a rule, as soon as the infant is gaining in weight and 
doing well, vaccination may be performed. Between the third and 
fifth month will usually be found the most suitable time. The vaccina- 
tion should be repeated some time before puberty, and should be re- 
peated some time after this; always when the individual has been ex- 
posed to small-pox or if an epidemic is prevailing. If vaccination is 
properly done and does not take, it does not harm the individual any; 
and if it does take it shows that his immunity had partially worn ofi. 
The contraindications to vaccination are, first, to avoid vaccinating chil- 
dren who are ill with other diseases and those infants who are not gain- 
ing in weight, even though vaccination rarely causes any special dis- 
turbance in such infants. Care should be taken not to vaccinate any 
one during the incubation period of any of the exanthematous diseases. 
Nor should a child be vaccinated during the course of any of these 
fevers, so that it is a good plan not to vaccinate children living in houses 
in which there is a case of an infectious disease. After a child has 
been vaccinated care should be taken not to expose it to any infection. 
The child should not be vaccinated if there is an extensive eczema pre- 
vailing, nor if it is suffering with any skin disease accompanied with pus 
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formation, sucli as furunculosis. It slioiild not bf vaccinated if there 
is a running ear or an abscess, or any suppurating <ipcu wound. Bleeders 
should either not be vaccinated, or, if so, it should be dom* with great 
care so as to avoid producing heniorrhage. Cases of leuk<‘mia and per- 
nicious anemia should not be vaccinated, nor should any ])ers<»n suffer- 
ing with a severe constitutional disease be vaccinat<‘il unless tluu’o is 
special danger of his developing small-pox, such as exposure to a ease 
or a liability to bo exposed during an epidemic. 

Influence of Vaccination on the Exanthems. — The course of (Joraian 
measles and scarlet fever is not altered by vaccination. It is possible, 
though, under certain conditions, that chick(*n-pox may ju'cdispose to a 
general vaccinia. There are certain difficulties in distinguishing between 
a general vaccinia and chicken-pox, and the ovidencs.* on this point is 
more or less questionable. 

Vaccination in Whooping-Cough. — ^Thcre has bc<‘n, for numy years, 
an impression that vaccination done early in tlu‘ cours(‘ of wUoojiing- 
cough exerted a beneficial influence on the course of this dis<>asc. This 
method of treating \vhooj)iug-cough has not hc'cn used very extensively, 
and yet, from time to time, favorable reports have h(‘en ma<l<*, and, as 
it is a good thing for every one to ho thoroughly va<*cin!if<*d, there c.(>r- 
tainly could be no objection to a thorough trial. J\I<‘hm‘rt, in South 
Africa, has reported that, in young infants, tlu* clb'ct was that, as soon 
as the vaccine pustule developed, the ]>aro.\ysm of cough beeaiue less 
and disappeared completely in fifteen days at a maximum. 

Vaccination Scars.' — There is great variation in vaccitiation .s<*ar8. 
The typical scar is a round or oval or somewhat {dougate<l ci<*atrix with 
distinct margins. The base is pitted or foveated, aiul has tlu* gfujeral 
appearance of having been cut out with a sharp die. Simietimes the 
appearance of the scar is changed by infection of the* vaccination wound, 
or by ulceration of it, so that it may n<->t be, tyjiieal in its ajtfX'aranee. 
In some instances the vaccination scar is smooth and on a level with 
the surrounding skin, and with very small pits, or, in s<im(' instances, 
none at all. The cause of these small pits is a matt<‘r of <[uestion; some 
authorities think that they are due to the presence of hair follicles 
sebaceous glands, while others believe that they arc due t(> some specific 
histologic change in the skin at the time of the vaccination. Not all 
vaccination scars are pitted, although it is the ruh*. Some otlu>r sears, 
such as those follomng furunculosis, may present the same ])itte<l ap- 
pearance and should not he mistaken for vaccination scars. l’h<* appear- 
ance of the sear differs somewhat with the kind of viru.s used, and some- 
what with the method of vaccination. TVhen the vaccination is done 
in such a manner as not to disturb the eorium, and this escapes injury 
during the development and course of the vaccination, no scar whatever 
may be left. The size of the vaccination sear values. In the days when 
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human lymph was used the average size was stated by de Cantelou to 
he from 6 to 9 millimeters. With the bovine virus and the present 
methods of vaccination, the scar is usually from 10 to 15 millimeters 
in diameter. Sometimes it may be as small as 4:, and at other times it 
may reach quite a large size. After revaccination the scar is smaller 
or there may be none; and sometimes white lines are seen even when 
the vaccination did not take, due to the scratches made at the time of 
the inoculation. Occasionally there will be slight discoloration of the 
skin at the site of the attempted vaccination, which may or may not per- 
sist. In negroes, and sometimes in other individuals, the scar may be 
elevated and there may be distinct formation of keloids. The prognostic 
value of vaccination scars has been studied by Welch and Schamberg. 
They made careful observations of the scars of all individuals entering 
the Pennsylvania Municipal Hospital, and they were classified as good, 
fair, and poor. Under the first head were included all cases presenting 
typical vaccine scars. Under the second head were included all cases 
with scars having the same general characteristics but not as distinctly 
marked; and under the third head all other scars which were said to 
be due to vaccinations, but which did not resemble the vaccination scar, 
were included. In many of the cases where there were poor scars it is 
rather evident that the individual had never been successfully vaccinated. 
The percentage of deaths in those vaccinated in infancy who had good 
scars was 6.5; those with fair scars 12.21; and those with poor scars 
22.64. Taking all of these together, but bearing in mind that this num- 
ber undoubtedly includes a number of individuals who had never been 
successfully vaccinated, the pei’centage of deaths was 12.53, while the 
percentage of deaths in the same institution in unvaccinated cases was 
41.82. There is some difference of opinion regarding the number of 
scars. The British Commission believe that the greater number of 
marks the greater protection is enjoyed by the vaccinated person in 
relation to small-pox. Welch and Schamberg believe that the quality 
of the vaccine scar is a far more reliable index of the degree of pro- 
tection than is the quantity; and in their experience it seemed to make 
little difference whether there was a single scar or multiple scars, the 
protection being apparently about the same. One should bear in mind 
in this connection that the truth of the matter is probably this: that 
where the multiple scars are the results of several inoculations at the 
same time the protection afforded is about the same as that produced by 
one inoculation; but where the multiple scars represent revaccinations 
at suitable intervals the immunity afforded is greater than where only 
one vaccination was performed. 

Eevacoination. — After a person has been vaccinated in infancy the 
immunity may be perfect and may last a lifetime. In most instances, 
however, the immunity is either only partial or it wears off after a 
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number of years have elapsed. The susec})tibility t<> vaeeiimtion seems 
to be present in about 75 per cent, of the eases in infaiiey, 

and is noted chiefly at about puberty or in early a<lult life. We also 
know that, at the time of small-])ox epidmuic's, many eas(‘s ueeur in 
persons who have been vaccinated in infancy and in whom the vaeciiui- 
tion has not been repeated. There is no way, at the pn'senl time, of 
telling whether a person is immune or not except, by ri'p(*atiug the vac- 
cination. The following table by Welch and ychamberg is of inte.re.st 
in this connection: 



CiiHos 

I Per- 
’ cent age 
Deaths 1 of 

1 Deaths 

Under one < 

[ U n vaccinated 

134 

S«> ! 64 . IS 

year i 

[ Vaccinated 

2 

0 1 0.0 


r- Unvaccinated 

t>7<> 

I 

to 

One to seven 

Vaccinated in infancy, good scars. . . . 

n 

i 

0 i 0,0 

years 1 

“ “ “ fsiir '' .... 

11 

1 1 9.09 


" “ “ poor “ .... 

to 

1 , 6.2.') 


^ Total number vaccinated 

3S 

2 j .5.26 


r Unvaccinated 

220 

87 ! 27.19 

Seven to fourteen 

Vaccinated in infancy, good scars. . . . 

61 

t 

2 ' 2.28 

years 

“ “ “ fair “ .... 

24 

2 : 8.33 


“ “ “ poor “ .... 

64 

9 1 14.06 


. Total number vaccinated 

140 

13 8.72 


r Unvaccinated 

1,742 

868 , 49.8.2 

Fourteen years 

Vaccinated in infanev, good scars. ... 

1,864 

i:i8 7.4 

and upward ^ 

“ “ “ fair “ .... 

894 

114 12.75 

i 

“ " “ poor " .... 

1,240 

212 25.24 


. Total number vaccinal cd 

2,998 

,56.5 14.13 


From Welch and Schamberg, Acute Contagious Diseases, 1905, p. 46. 


Every one should be revaecinated, and this .sliould be repeated at 
intervals until the vaccination ceases to take. Re vaccination should not, 
however, be done closer together than four weeks. The course of the 
vaccination done the second time varies. There may be only a small 
red papule, which disappears in a few days, leaving no scar; or there may 
be a somewhat larger papule surrounded by a very faint areola and 
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followed by the development of a small vesicle. This dries, the scab 
quickly separates, and there is no scar; or, at other times, the above 
course may be noted but the vaccination is more decic'ed and the scab 
more adherent; and when it separates it leaves a slight though usually 
distinct pitted scar. In other individuals the second vaccination may 
resemble the primary vaccination and leave just as distinct a scar. One 
should be careful not to confuse a spurious vaccination with a revacci- 
nation. 

The question occasionally arises as to whether a person who has had 
small-pox should be vaccinated. Inasmuch as vaccination, if it does not 
take, does no barm, such an individual should be vaccinated if exposed 
to the disease. As a rule, one attack of small-pox confers a complete 
immunity, which lasts a lifetime, so that, in persons who have had small- 
pox recently, it will practically always, if not always, be found that the 
vaccination will not take. It occasionally happens, however, that if 
the small-pox has been in infancy, or many years have elapsed since 
the attack, the immunity may not be perfect. I have seen one or two 
instances of the most typical vaccination in individuals in whom there 
can be no doubt at all but that they had been through a severe attack 
of small-pox. The effect of revaccination is to lessen, and, in fact, to 
almost obliterate, small-pox, as in the German Empire, where revacci- 
nation has been practiced since 1875, there have been no epidemics since 
that time. 

Insusceptibility. — This is rare and it is very probable that most of 
the cases of insusceptibility to vaccination are due to temporary disturb- 
ances in the individual or the supposed insusceptibility is due to the use 
of sterile lymph; probably in almost all cases the latter. It would seem, 
however, that, in some individuals, at times apparently insusceptible, 
it may take on a subsequent trial. I have vaccinated some children five 
or six times before succeeding in getting a successful take, and, in these 
instances, although the best possible obtainable virus was used, it had 
been improperly handled at some time and had lost its vitality. There 
is no reason, however, why a person should not at one time be susceptible 
and at another insusceptible, just as an individual may be exposed to 
small-pox and not take it and then take it on a subsequent exposure. 

Immunity. — The immunity produced by vaccination varies some- 
what with the individual. There may be a few individuals who are nat- 
urally immune, but these are rare and cannot be taken into account in 
considering the question of small-pox from a public health standpoint. 
Vaccination done in infancy will confer permanent immunity in a 
certain number of individuals, but in others the immunity becomes 
weaker as time goes on, so that, in later life, these individuals may take 
small-pox if exposed to it. If they do take the disease it will be lighter 
and the mortality very much less. There is no way of telling at the 



78 


VACCINATIO:tT 


present time whether the iimumiity has worn oif or not exei'pt by a 
repetition of the vaccination. Indivi«luals who have Ikh'U rev’uccinatcd 
at intervals until the vaccination done with active vims no loiif^er takes 
can feel perfectly safe of their iminnnity. This lias Ix’cii thorou^£>-hly 
demonstrated in cases of physicians and others who may he constantly 
exposed to the disease. The question of the immunity proiluced in the 
children born of women leeently vaccinated varie.s somewhat. Eerk- 
hardt vaccinated 28 pregnant women and C of their children were sub- 
sequently vaccinated, all iinsucccs.sfully. Kclhxdi vaccinated preg- 
nant women; in 14 primiimrse the children were successfully vaccinated 
when the mother had been vaccinated lK‘forc the sevimth month, and, 
in the cases in which the mother had been vaccinatcxl aftt'r tin* s<‘venth 
month the vaccination failed to take. It would si'imi to .show that, 
in women with their first child, the vaccination ihun* before the .seventh 
month does not confer any immunity upon the infant. Tn nmltiparai 
the immunity seems to he conferred on llie chihl when the vaccination 
is done even as early as the fifth month. Small-pit.v may be transmitted 
to the fetus in utero as early as the eighth month, and such ehihlren 
acquire immunity. 

The question of vaccination after the person has bcxui exposed to 
small-pox has always been a matter of considerable interest. JIunna, 
from a study of the subject, eonelndes that vaccination done subse- 
quently to infection with sinali-pox will take up to the dat(‘ of the on.set, 
that the individual is afforded protection from small-po.x when the vac- 
cination is done within tlu*ee days (it might ho safer to say two days) 
after infection takes place. If the individual is vaecinatixl for the first 
time during this period it may not afford ]>roteetion, but th<‘ case will 
be a light one. Ho believes that the dLsc'ase. i.s somt'what mitigated 
even if the vaccination is done up to the onset, and possibly even latc>r. 
Tip to the onset of the disease the vaccination run.s an imh'pemleut coiir.se. 
After the onset of the disease the vaccination is, as a nde, not successful, 
and if it takes it runs an independent course- 


VAOCINATION COMPLICATIONS AND ACCIDENTS 

This is a very largo and vexatious subject that has b(‘on much dis- 
cussed, especially by the antivaccinatibnists, and perhaps thf- most valu- 
able contributions are mentioned in the Report of the British R<\val 
Commission, 1889-1897. There has been, too, a great deal of discus- 
sion of these subjects by the profession, and even the most enthxisiastic 
supporters of vaccination admit that its practice is attended with some 
disagreeable features; but it should be especially borne in mind that 
many of these are due to carelessness, sometimes on the part of the 
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vaccinator, but more often on the part of the person vaccinated. An y 
other skin wound of the same exteut carelessly treated would give ap- 
proximately the same number of complications. This is a point entirely 
overlooked by most writers. 

The vaccination complications have been variously classified, and, 
from an etiological standpoint, they may be grouped under tie head- 
ings of those due to the vaccine virus, and for which vaccination per se 
may be held directly responsible. These changes are, first, the normal 
vaccination vesicle and the areola around it, and sometimes supernumer- 
ary pocks, which three things are not to be regarded, of course, as 
complications, but as the normal effects of the virus. At times there 
may be produced a generalized vaccinia, sometimes a profuse erythema, 
and at others a roseola. Less often there are lichen, miliaria, purpura, 
erythema multiforme, and urticaria. The second group comprises the 
definite infections, either local or constitutional. These are noted below, 
but it might be said in passing that the constitutional infections, if 
animal lymph is used, are largely mythical. If human lymph is em- 
ployed syphilis is a real danger, though a very rare one. Septicemia 
may occasionally occur, just as from any skin wound becoming infected. 
The third group comprises certain skin diseases which may be associated 
with or follow vaccination, but which probably have very little if any 

These vaccination complications may be 

Erythematous dermatitis (areola). 

Accessory or supernumerary pocks. 

Generalized vaccinia from autoinoculation. 

Generalized hemorrhagic vaccinia. 

Generalized gangrenous vaccinia. 

Generalized vaccine erythema or roseola. 

Vaccine lichen. 

Vaccine miliaria. 

Urticaria. 

Erythema multiforme. 

Purpura. 

Tinea tonsurans. 

Erysipelas. 

Impetigo contagiosa. 

Furunculosis. 

Sore arm and ulcer. 

Cellulitis and lymphatic involvement. 

Hemorrhagic vesicle. 

Phlebitis, 


relation to the vaccination, 
grouped as follows: 

Normal vaccine. 

Spurious vaccination. 
Generalized vaccinia. 
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Local gangrene. 

Tinea. 

Constitutional Co mplications : 

Syphilis. 

Tuberculosis? 

Leprosy? 

Tetanus? 

Septicemia. 

Skin Diseases Sometimes Associated: 

Pemphigus or bullous eruptions. 

Eczema. 

Psoriasis. 

Lupus. 

The dates at -which the eriiptions and complications may be looked 
for have been tabulated by Acland as follows: 

1. During the first three days: Erythema; I'^rticaria; Vesi<*ular and 

bullous eruptions; Invaccinated erysi])plas. 

2. After the third day and until the pock reache.s matnrity: rrticaria; 

Lichen; Lichen urticatus; Erythema multifornu*; Accidtmtal ery- 
sipelas. 

3. About the end of the first week, and generally after tli(“ mattiratiou 

of the pocks: Generalized vaccinia — (a) by auttiino<*ulation, (h) 
by general infection; Impetigo; Accidental cwysipelas; Vaccinal 
ulceration; Glandular abscess; Septic infection.^; Gangnnu'. 

4. After the involution of the pocks: Invaccinated disease, Ibr tfxaniplc, 

syphilis. 


Complications Due to the Vaccine Yikus 

Spurious Vaccination. — A curious phenomenon which occasionally is 
noted is the development of a red papule, usually betwc<*n tlu' thir<I and 
seventh day after vaccination. This is a1 first a surf of rasplaa-ry color 
and crusts form over it, but no real vesicle; and this cru.st may at tiine.s 
separate or be pulled off accidentally or intentionally, .\ftcr s(*veral 
weeks or even a month or more this disappears, huving no .scar. It is 
interesting to note that this was not described during the ]>criod in 
which humanized lymph alone was used. It ha.s beem noted by various 
authors since the general use of animal virus. This i.s not to be regarded 
in any sense as a vaccination and confers no protection. 

Generalized Vaccinia. — Generalized v'accinia is met with now’- and 
then and seems to vary in its frequency in the e.xperienee of different 
observers. I have noted it quite a number of times, and I believe it is 
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frequently overlooked or not reported to the physician. It is not trans- 
mitted from one individual to another except through inoculation, and 
in this respect differs from small-pox and from chicken-pox. It usually 
starts between the fourth and tenth day after vaccination, and the 
eruption comes out in crops so that aH stages may be so.eu at one time. 
These crops may continue to come out for some days, and may even 
continue to appear for as long as four weeks, although this is unusual. 
The number of pocks varies greatlj'. Sometimes there are only three 
or four, and at other times they may be very numerous. They first 
appear as red spots, which change into shotlike papules, and these 
change into vesicles, and then to pustules, and then dry up. The ves- 
icles are usually present from the third to the ninth day, the TnaxiTrmm 
development being about the ninth. They remain more or less sta- 
tionary during the tenth and eleventh days, and then dry up and usually 
fall off on the sixteenth or seventeenth day. They may come on in 
the mucous membranes, are apt to be noted in the mouth, and sometimes 
on the conjunctiva. In this latter situation they may cause considerable 
pain and be accompanied by a large amount of edema. The eruption 
in some respects looks like small-pox, and is sometimes mistaken for it, 
and sometimes for chicken-pox. It may be tested in case of extreme 
doubt by inoculating it into an animal. It is attended with general 
symptoms in some instances, and these may be severe but in many cases 
the indisposition is trifling. 

The cause of generalized vaccinia is not entirely clear, but it is 
evidently due to the transmission of the virus either through the lymph 
channels or through the general circulation, and it has been observed 
more frequently when there is a general skin eruption, quite apart from 
any autoinoculation. It may be produced by the admission of the virus 
through the digestive tract, through the circulation, or through the 
respiratory tract. It has been particularly noted in children who have 
sucked the pocks and so taken the virus into the digestive tract; among 
those who have noted this is Etienne. It has also been noted in a child 
sucking the breast of its mother who was undergoing vaccination. A 
generalized eruption has also been produced by the administration of 
the dried vaccine crusts with the food, as in the experiment of Cazalas, 
Sometimes it would seem that the lymph was the cause of the trouble, 
and there have been various epidemics reported, among which may be 
noted an epidemic in South Africa observed by Hill and Eoss, in which 
the rash began between the eighth and fourteenth day and continued to 
come out for some five or six weeks. In this instance the lymph was 
obtained from one source only, and about three-fourths of the persons 
attacked were inoculated from a package bearing one number which 
apparently came from one particular calf, but the total amount of 
lymph was evidently taken from six different calves, which suggests 
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a particular quality that was inherent in the strain of lymph and 7iot 
in the reaction of any particular calf. Chanvcan has report ( mI .ireiu'ral 
vaccinia in horses produced by the ingestion of the virus in tin* aliunmtary 
tract, by the respiratory tract, by the circulation, and also by injec't.ion 
subcutaneously. 

Generalized Vaccinia from Autoinoculation. — AVhon an individual is 
suffering with any skin disease or has niunerous abmsions u}>ou t iu' skin, 
and the vesicle upon the arm boeomes rnjitured, the vims is easily 
transferred from one part of the body to another, usually by s{*rateliing, 
and in some instances a very sevei’e generalized vac'einia has lu'en pro- 
duced. Autoinoculations are most common u])on tiu' eheek, upon the 
tongue, breasts, and buttocks, and are liable to aff(*et patches of eeztuna, 
owing to the fact that the eczema itches and is se.ratelu'd, hut. no ]uirt 
of the body is exempt. When inoculation occurs on tin* eyelid or on 
the eyeball, most serious lesions may result and (num the sight, of the 
eye itself be lost. There is an instance on record in wbieli a physician 
vaccinated several children and was then asked by tin* uiotlnu* to 
remove a foreign body from her eye. The physician did this, eviuiing 
the lid without washing his hands. An accidental vaecdnatiou resulhal, 
in which the eye was only saved by a continuous and careful treatnuuit. 
Sometimes the virus is inoculated about the anus or tlu* vulva, in which 
case the inoculations may he mistaken for chaneroMs or true ehaucre. 
The diagnosis is made chiefly upon the typical a}»pearanet‘ of tlu* ve.sielo 
and subsequently upon the course which it runs, ami really .should not 
present any great difficulties to any one familiar with the vaccine vesicle. 
It not infrequently happens, however, that such csis(*s go for treatment 
to members of the profession who are not familiar, or only vagut‘ly so, 
with the appearance of the vaccine vesicle, and mistakes have thus been 
made. The virus may not only be transferred <lireetly from tlu* vaccine 
wound, but various objects may be contaminatetl. Sponges, wash eloth.s, 
towels, handkerchiefs, beds, and baths have all served to transmit the 
virus, and even ointments that have been used on an op(*n vaccine 
sore have transferred it. There is an instane<’ on r(*eord <d* a g-<*utle- 
man who, being chafed from riding, appli(*d vaselin from a jar tlmt had 
been used to dress a vaccine sore. This i*csulted in a vi*ry extensive 
vaccination with marked constitutional disturhanec‘s. Tlu* only way to 
avoid these cases of antoinoeulation and aecidt'Utal inoculation is the 
instruction of the vaccinated individual eoneerning the possihh* <!ang*er.s. 
But, with the careless tendency of the averag(* human beijig, it is not 
to be expected that they will not occur in the ftiture, in spite of 
warnings. 

Generalized Hemorrhaigic VsiCcinia. — This is a very rare oeenrrt‘*m*e, 
and is similar to the hemorrhagic eruption which a]>parently nuiy occa- 
sionally be noted in any of the acute exanthemata. It varies in its in- 
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tensity, the hemorrhage into the pock may he very marked or it may 
be very slight. In some cases not all of the vesicles are affected. At 
the same time there are apt to be petechise, subcntareous ecchymoses, 
particularly upon slight bruising of the skin, and there may be hemor- 
rhage from the mucous membranes and hematuria. 

Generalized Gangrenous Vaccinia. — Under the heading of gan- 
grenous vaccinia two conditions have been confused, one noted below, 
which consists of a local gangrene at the site of the vaccination, the 
other a generalized gangrene which starts as a generalized vaccinia and 
which becomes gangrenous, very similar to the gangrene which is occa- 
sionally noted in the course of chicken-pox. Not all of the pocks are 
affected. There may be only a few or there may be quite a number, and 
if those affected are sitixated closely together the gangrene may extend 
from one to the other. The change usually begins at the latter part 
of the first week or the beginning of the second. At other times the 
papules instead of developing vesicles start to ulcerate, increase in size, 
then turn dark, and there is a sloughing of the central part. This may 
stop at any time and the patient may recover, or what is more liable to 
happen is that it may extend, the patient becomes cachectic, and eventu- 
ally dies. This condition is not very well understood, and it is of such 
rare occurrence that very little opportunity has been given for the study 
of it by the more modern methods of investigation. Crocker believes 
that there is a dermatitis gangrenosa independent of the vaccinia which 
is possibly due to some pathogenic organism, possibly the Bacillus 
pyocyaneus. Others have believed that the condition was due to some 
alteration in the tissues due to syphilis, tuberculosis, rickets, or some 
other constitutional disease, and that changes have taken place in the 
skin which rendered it particularly liable to gangrene. 

Generalized Vaccine Erythenoia. — Sometimes accompanying the vacci- 
nation there is a generalized erythema which may cover almost the entire 
body, or at other times may only affect portions of it. The eruption is 
a diffuse blush suggesting erysipelas, but nothing like as intense and 
usually without any constitutional symptoms. It varies in its appear- 
ance, and, at times, in place of being a diffuse erythema, occurs in small 
blotches, and at other times in small papules, suggesting measles. It 
usually comes out the ninth or tenth day, but it may appear as early as 
the third day or as late as the eighteenth after the vaccination. It 
usually lasts from a few hours to one or two days, and is of very little 
importance except perhaps from the standpoint of diagnosis. It is most 
apt to be confused with scarlet fever, with measles, or with erysipelas. 
The absence of the initial vomiting and high fever, and usually the 
absence of a sore throat and always of the tongue signs of scarlet fever, 
should make the diagnosis comparatively easy. It should be remembered, 
too, that the eruption of scarlet fever consists of minute punctate spots. 
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whieh, for the most part, are so close together that tlu'y give an ap- 
pearance of a uniform blush. As a rule, the vaccinia ('rytlunua is merely 
a uniform blush without the punctate appearaiua^. From meash-s the 
diagnosis is comparatively easy, owing to the absence' of Koplik spots 
and of the involvement of the mucous memhrunes. From erysipelas the 
diagnosis is, as a rule, easy, because erysipelas is sharply outlined, more 
raised, and more painful, and accompani’-^d by mort' fev(>r. 

Vaccinal Lichen. — This is a rather rare complication, so mmdi so that 
one is almost inclined to believe that the eases reportc<l arc only acci- 
dental association of lichen and vaccination. The eruj)tion has very 
much the appearance of the ordinary lichen, with perhajrs a little more 
irregularity in its course. The eruption consists of small papules, which 
are red, somewhat conical in shape, and the size of a ]>iu head. They are 
surrounded by a slight area of redness, and the edge of tlu* pupult; has 
a polished appearance, so that it looks as thongh it had been nil>lK‘(l over 
and a portion of it removed. The shape of tlu^ papules is not (piitc' ivjund 
and the outline is more or less angular. 8omc of the papuU's are sur- 
mounted by minute vesicles and some of thes(* change into minute pus- 
tules. It comes out in crops in about oiu‘-lialf tin* eases, is located on 
the vaccinated arm, and these are the cases which would seem to have 
some definite relation to the vaccination. The eruption usually makes 
its appearance on .about the eighth day, hut may bi* seen as eaidy as 
the fourth day, or as late as the eighteenth. 

Vaccinal MiliaTia. — This is an eruption of sinall rc'ddish ])ap\ilos, as 
a rule scattered over the body, and in many' instances the papuU's are 
accompanied by small vesicles containing a watt'rv Iluid. 'riu'se dry 
np after a few days and there may' be slight destpnuuation ov(*r the 
affected areas. The eruption is apt to make its appcjirance Ix'twecn 
the eighth and twelfth days, and is not of frcH[uent oeeurr(‘m‘e. 

UrticariaM — ^This is one of the conmioncst of the skin (‘rui)tions ac- 
companying vaccination, and is met with ])urtieularly' in ehiblreii who 
are known to he subject to this disease; hut it may' also lx* met with in 
children who have never been so afiected. Th(r eruption may’ make 
its appearance at any time after the vaccination is doin', ami (‘ousi.sts of 
the typical wheals scattered over the body’. Honu'timcs there arc large 
diffuse areas of redness and sometimes a considcrabh* amount of edema, 
particularly if the eruption is about the eye. Oeeasionully the erujdion 
is bluish in color, is alway'S accompanied by intense itching, and is usually 
characterized by rapid changes in its ax>pearance and location, disap- 
pearing from one part of the body' and coming out, ou anotlu'r. It is 
frequently the source of further skin trouble due ti> scratching and 
infection of the scratch marks with pus germs. It can generally’ be 
more or less relieved by thorough powdering with talcum or starch pow- 
der, by the application of cai'holized vaselin, ami by sponging with hot 
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bicarbonate of soda solution. Sometimes menthol solutions are applied, 
^ to 1 per cent, solutions in alcohol, painted over the surface, or the' 
same strength used in an ointment. Internal administration of a brisk 
purge is often useful, as is also the use of some alkali, as magnesia or 
bicarbonate of soda. Small doses of the aromatic spirits of ammonia 
are found particularly valuable. The urticaria may disappear promptly 
or may persist for days or even weeks. 

Elr3rtheiua> Multiforme. — This is sometimes met with, and, in the lighter 
forms, merges clinically with the preceding, the urticaria often preceding 
an attack and the eruption changing to the typical appearance of ery- 
thema multiforme; and there is frequently the addition of purpura. 
The lesions may also be accompanied by slight swelling and pain in the 
joints. The lesions, all of which may be seen at the same time, may 
make their appearance any time between the first and tenth days or 
even later; and in parts of the body there may be diffuse redness and 
sometimes papules, sometimes vesicles and even pemphigoid eruptions. 
At other times the eruption consists of large, more or less round patches, 
varying in size and shape. These are not infrequently more or less 
cyanotic. 

PurpTira. — This may occur in connection with the above, or may be 
the only skin lesion present. It seems to be analogous to the hemorrhagic 
eruptions which are sometimes seen with the exanthematous diseases. 
It may or may not be accompanied by general symptoms. At times there 
are hemorrhage from the mucous membranes and hematuria, and there 
may be a slight swelling and pain in the joints. 

Tinea Tonsurans. — This occasionally affects a vaccine sore, and it 
seems rather curious that it is not a more frequent complication. I do 
not know of any reported cases in America, but it has been noted on 
the continent of Europe, among others by Hagar and Eichstadt. It 
results from the transference of the fungus from an infected head to 
the vaccination, usually by scratching. There are certain forms of tinea 
met with in the calf, but these aj)parently have never been transmitted 
by vaccine virus. 

Erysipelas. — This is due to the infection of the vaccination wound 
either at the time it is made or subsequently with the streptococcus which 
causes erysipelas. Considering the amount of neglect of vaccination 
wounds which exists, it seems strange that it is not a more common 
complication. Erysipelas is not an infrequent disease of infants and 
may develop quite independently of the vaccination. It has been stated 
that 2,000 per million infants under three months of age die from ery- 
sipelas. It is rather a serious disease when it develops, and when it 
occurs in infants may frequently prove fatal. The disease is caused by 
infection, either with unclean hands or instruments, or from lymph 
containing streptococci, or from unclean garments. Erysipelas follow- 
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ing vaccination is mucli less freqnont in rocont years, owing to the fact 
that sterile instinnnents are more generally used and that the vaccine 
virus practically never contains strc])tuc(>ctd, certainly ni>f that, used in 
America. With the proper protection of the vaccine wound erysi[)elas 
should almost entirely he done away with. The iulluuuuation of the 
filcin which is seen about the vaccination should not be mistaken for 
erysipelas. 

Impetigo Contagiosa. — This is occasionally met with, particularly in 
children of the lower classes, and occasionally in infant asylums. It is 
most apt to occur in children who are living nndcu* bail liygienic aur- 
.ronndings and who are anemic or mn down in lu'ulth. The vaeeiiiation 
wound may be infected, or the impetigo may only occur on other parts 
of the body. It is easily inoculated from one ]>art of the body to an- 
other and requires most careful technique to stop it when it is once started. 
The child suffering with impetigo, or who is (*.\]>osed to it, should not 
be vaccinated except tinder very urgent neci‘ssity, such as having been 
.directly exposed to small-pox. 

Furunculosis. — This sometimes follows vaccination, and is particularly 
liable to develop in children who ai'e run down in health, who are not 
well cared for, and who wear filthy clothing. It is particularly likely 
to be noted in epileptics and in the insane, espt'cially those who do not 
keep themselves clean. The disease probably has viuy little coniu'ction 
with vaccination. 

Sore Arm and Ulceration. — ^It is hard to draw the dividing line be- 
tween the normal amount of inflammation in a vaccination and an abnor- 
mal amount. There is always more or less, as is demonstrated by the 
areola, which is part of the normal course of vaccination, and this varies 
in width and intensity in different individuals \'accinatcd in precisely the 
same manner. It not infrequently happens that it may extend for many 
•inches away from the vaccination, and there may ho consiihu’ablc swell- 
ing. In a certain number of instances the iidhunmation is dm* to the 
infection of the vaccination with extraneous organisms, (*lu(*fiy the strep- 
tococcus and staphylococcus. Infection may taki* placi* at the time the 
vaccination is done, or later, through a rupturing of the* vesicle or pus- 
tule. Infection is more likely to occur in peojilc w’ith uncleanly habits, 
especially those who do not bathe frequently, and in whom the .skin is 
liable to be the habitat of pus gernns; hut it not infrequently occurs 
from dirty finger nails scratching into the W'ound, or from coming in 
contact with filthy clothing. As a matter of fact it has ahvay.s .soe*med 
strange to me that infection occurs a.s infrequimtly as it <1<k‘s. The 
inflammation varies greatly in its intensity. It may be mon* or less 
widespread and yet not very painful, and not attended wdtb any great 
amount of discomfort; while at other times it may bt> intense, the arm 
swollen and painful, and the constitutional symptoms marked. The 
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course of this infected vaccination varies so greatly that all phases of 
it cannot be described. Sometimes the tendency to ulceration is the 
most prominent feature. The ulcer may tend to spread, become large in 
size, discharge foul pus, slightly undermine the skin, and be very slow 
in healing and leave behind considerable scarring. At other times the 
process may be intense, but the healing may take place rather rapidly. 
In other instances there is not much tendency to ulcerate, although 
there is some; but the surrounding tissues are infiltrated, and a more 
or less widespread cellulitis results. Following this there may be phlebitis 
or sometimes lymphangitis, and the lymph nodes in the axilla, which 
are almost invariably enlarged, may be the seat of suppuration. 

Hemorrhage into the Pock.' — ^It sometimes happens that, in place of 
the normal vesicle, there is a hemorrhagic effusion into it which may 
or may not be followed by ulceration. 

Gangrene of the Pock. — This is not very common, but occasionally 
is noted following infection. For some reason or other the slough turns 
dark and a small area of gangrenous skin appears. This is followed 
by ulceration, the gangrenous portion usually separates, and healing 
usually takes place with considerable scarring. 

Constitutional Complications and Skin Akpeotions 

Syphilis • — There are two things to be considered in connection with 
this: first, the possibility of getting syphilis through vaccination; and, 
second, the effect of vaccination in syphilitics. The second point may 
be disposed of in a few words, as ordinarily the course of vaccination 
in a syphilitic individual is just the same as in the nonsyphilitic. It occa- 
sionally happens that a baby, or even an adult, with active syphilis is 
vaccinated, in which case the syphilitic lesions may appear upon the 
vaccinated arm. As a general rule, vaccination should be avoided dur- 
ing the active symptoms of the disease unless there is extreme danger 
of small-pox. The question of the danger of getting syphilis from vacci- 
nation has been done away with since the introduction of bovine lymph, 
and, as this source of virus is used in most of the civilized countries, the 
question is almost of academic and historic interest only. But, inasmuch 
as arm-to-arm vaccination is occasionally still practiced, it may be well 
to call attention to the principal points concerning this subject, which 
has been discussed with unnecessary frequency in the past. There can 
be -no question about the fact that, under certain circumstances, where 
arm-to-arm vaccination is practiced, syphilis may be transmitted. As 
a matter of actual fact, however, the number of cases of this disease from 
this source has always been few. Exceptionally the vaccination may be 
accidentally inoculated with syphilis, as might happen in the ease of any 
open sore. Lee, in 30,000 children examined at the Great Ormond Street 
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Hospital, in London, found only one case in which it was supposed that 
the vaccination may have heen responsible for the syjdkilis. Inusimu*h as 
the Great Ormond Street Hospital derives much of its clinical material 
from a population in which syphilis is not uncommon, it wouhl seem al- 
most strange that more cases of infectitm of vaccination sores have not. 
been noted. Occasionally there have been e]udemics observed, usually 
where a number of children were vaceinati-d from tlic' arm of some one 
having the disease in a latent period. Almost the first, it not the very 
first, clear case is that reported by ]\rarcolini in 1S14. Ju this instance, 
from one girl ton children were vaccinated, and from tlu'se souk* thirty 
more, and a nnmher of these children developed syphilis. In aiiotlu^r 
instance, reported hy Tassani, forty-six cases dev(dopt*»l in sixty-tour chil- 
dren and these infected several mothers and wet-nursi‘s. .Mtogether tluu’e 
were ten deaths, eight of the children and 1w<i a<lults. .\ccomi1s of these 
epidemics might be multiplied greatly, Imt they all tell about the saint* 
story. Usually the syphilis was in a latent stage, and it is tputt* prohahh^ 
that a sufficient amount of care was not taken. In in Havaria S out 

of 13 children developed the disease, and, from thest*, tt otlu*r individuals 
were infected. In this particular instance the ])hysi(‘iuu was conth'uuied 
hv the courts. 

tJ 

There was an opinion held for some time that tin* dist'ast* was trans- 
mitted only when the lymph was contaminat<‘d with blood, as it usually 


is in making arm-to-arm vaccinations. This was disj>roved by numerous 
experiments and it was found that the diseasi* could imdouhtcilly be 
transmitted hy clear lymph. In this ciumection mi'ntion should he made 
of the remarkable case of Dr. Cory, who vacciuatc<l hinnself four times 
with the clear lymph taken from un<lc)ubt(*d cas(*s of syphilis. The 
first vaccination was successful; the s(‘cond, doiu* two years later, was 
negative; and the third, eighteen months later, was also negative. lie 
then vaccinated himself in three places and developed syphilis from this 
last vaccination. This and other similar evidenee dispr«tve<l comjdi'tely 
the theory alluded to above, which was a<lvanct‘d hy Viennois, of Lyons, 
in 1860. In the transmission of the disease it mak<‘s no ditfen'ucc 
whether the vaccination takes or not. It does not neta>ssarily follow that 
the disease is always transmitted when the lymph is taken from syphilitic 
subjects. As a matter of actual fact, the chances of not (h*velo])ing 
the disease are very good. Joukotfsky, in St. Pt*tersburg, vaecinated r>7 
healthy children from the aians of 11 chihlron who wen* subsequently 
found to be syphilitic. All of the 57 vaccinations tot>k and in no in- 
stance did syphilis develop. The disease may not always be di*rivcd from 
the vaccine virus, but may be transmitted fi*oni an unclean lancet or by 
other means. Knssmaul relates an instance occurring in Lahr { Iladen) 
in 1863 in which a number of cbildren were infcct(*d with syphilis, the 
child from which the virus was derived was perfectly ht‘alfhy, but the 
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lancet used Lad previously been employed in opening an abscess of a 
patient and had not been properly cleansed. The disease de- 
velops in from three to five weeks after the inoculation, but sometimes 
a greater* period of time may elapse. The effects of the vaccination 
have usually passed, and on the site of the scar there develops a papule 
which ulcerates and presents the ordinary clinical picture of the Hun- 
terian chancre. About the only possibility of mistake in diagnosis is 
to mistake the chancre for an ordinary vaccination ulcer, or the reverse, 
mistaking the vaccination ulcer for the initial lesion of syphilis. There 
are certain differences which should render the diagnosis reasonably 
clear, especially to those familiar with the clinical history of both con- 
ditions. The incubation period of syphilis is usually three weeks or 
over, and never less than fifteen days ; while the ulceration accompany- 
ing an ordinary vaccination develops between the twelfth and fifteenth 
days or even earlier. In syphilis the ulceration is only beginning, or 
even has not started, on the twenty-first day, while, in the ordinary ulcera- 
tion, it is fully developed by the twenty-first day. If there are several 
vesicles, syphilis usually affects but one, while ulceration generally 
affects all. This is not always the case, and Hutchinson has reported 
an instance in which three chancres developed on the site of three vac- 
cinations. The amount of infiammation present varies, but, as a rule, in 
syphilis it is slight, while in the ulceration it is usually very marked. The 
amount of tissue lost in syphilis is, as a rule, comparatively small, al- 
though occasionally the amount of it is marked. In the vaccinal ulcera- 
tion the ulcer is almost always large and deep. The discharge of the 
chancre is small in amount or even absent and nearly always dries into 
scabs, while the discharge from the ulceration of a vaccination is con- 
siderable and it does not dry into scabs. The edges of the chancre do 
not present a punched-out appearance, but slope gradually to the bot- 
tom of the denuded surface, while in the ulceration there is the appear- 
ance as if the tissue had been cut out. The edges are perpendicular or 
even undermined, and the shape is irregular. The chancre presents a 
smooth, even appearance, while the ulcer has unhealthy granulations, 
often covered with pus. In syphilis the induration is circumscribed 
and has been described as being parchmentlike, and is easily outlined 
by palpation. The induration in the ulcer is irregular and -apt to be 
extensive, and is not sharply outlined as a general rule. In syphilis 
there is no surrounding areola, or only a very small one, while in the 
ordinary ulceration the areola is very wide, and often presents almost 
the appearance of a beginning erysipelas. The lymph nodes in syphilis 
are always enlarged, but they do not suppurate, while in the ulceration 
they may be enlarged and painful and have a distinct tendency to an 
acute inflammatory reaction. The eruption in syphilis develops late, 
usually several weeks after the appearance of the chancre, while the 
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eruption in the ulceration comes on at tin* timt> of tho vaccination, nsii- 
ally between the ninth and twelfth days. 1 he cniption in >\|*liilis is 
characteristic and almost always there are tyjiieal nraeous {)at<'h(‘s oix 
the mucous membranes. In the vaccinal uha'ration the eruption is us 
described above xinder the heading; of vaecinal eruptions. 

Tuberculosis. — The danger of transmitting tuh<*reulo^i^ from vaccina- 
tion is apparently purely imaginary. The lymph taken front calves i..; 
sure to be free from the tubercle bacilli, as tuherctilo.'-is is not apt to 
develop in calves as yo\ing us those iiscd for the prodnetion of va<*<'ine 
virus, and also because of the. post-mortem done (>n the calf iinun>diately 
after the vaccine pulp is removed. The danger of ttibereulo.'-is when 
human lymph is used is apparently abstmt, as ttibereh* l»a<*illi hav<' never 
been found in vaccine lymph even in vaccinations on ;nlvane<‘d eases 
of tuberculosis. Among other inve.stigations along this lim* are the 
experiments of Josscrand, who injected the lymph taken from the vac- 
cine vesicles in persons known to huv(‘ tuberculosis into animals, and 
in no instance did any of the animal.s dovt'lop tuberculosis. 

Lupus. — The question of lupus has also !>(‘en raise<i. While there 
seems to be no doubt that cases of lupus have <h‘velo{K‘il oii the site' of 
a previous vaccination, thei’e is no cvideiu'e to show that tlii-; was not 
accidental, and the total number of cases rcjmrtcd is so simill its to mean 
nothing in the vast number of vaccinations elone. 

Leprosy. — ^Wlien animal lymph is used tlu'n' can b«‘ no daiig(*r of the 
transmission of leprosy. It would seem that it tnight be jjossihle to trans- 
mit the disease when lymph is taken from individuals sutferitig with lep- 
rosy, and there have been a few reports in which it was ehiinu'd that the 
disease was developed on the site of the ])revious inoeuhiti«m. 'I'hi-s .stih- 
ject has been given careful study by leitro.sy ex]>erts, among whom must 
he mentioned Hansen, of Bergen, who do<*s not believe tliere is any 
danger of the transmission of the disease through vaeeination. 

Tetanus. — The develoitment of tetanus after vaccination is run', and, 
if the recent experience in the United States is omitted, it is pra<*tieally 
unknown. The British Eoyal Yaccine (ktmmission in IMM* reported 
only one case. There have been, curiously enough, in recent years in 
the United States, a number of small ephU'mies, most of which (x'curred 
in 1901. Urom a study of these cases, a.s far a.s it is pos.-ibh* from the 
reports, it would seem that the disease developed in the ViU'cim* wound 
from a subsequent infection with the tetanus bacillus. In the lirst place, 
the tetanus bacillus does not develop either in the glye(‘rinated virus or 
on dry points; and, in the second place, other children who were vaeciimted 
■with the same lymph as those who developed tetanus remained perfectly 
well. In most, if not all, instances there is a history of the wound of 
the vesicle. In some instances the scab had fallen on the grountl and 
had been replaced; and, in other instances, the ehildrc'n played iii stables 
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or in gardens in whicli nian,ure liad been used, and, in one instance, a 
child slept in bed with its father, who was a hostler. Similar small 
epidemics of tetanus have frequently been reported quite apart from 
vaccination. The bacillus of tetanus has practically never been found 
in vaccine virus in spite of a considerable amount of research along 
this line. 

Septicemia.. — ^There is a certain amount of danger from blood poison- 
ing, as when the vaccine wound is infected it presents the same possibil- 
ity as is afforded by any other focus in which there are pus germs. Even 
epidemics of septicemia have been reported, but in every instance the 
lymph was from human source, and apparently considerable carelessness 
was used in handling it. Only one epidemic need be cited, and this is 
one which occurred in 1860 in Massachusetts. A number of children 
were vaccinated from a bottle containing a mixture of vaccine virus 
and snow water, which was used to dilute it. The first vaccinations 
took and ran a normal course. Subsequently, when this fluid in the 
bottle had decomposed, and had a definite odor, a number of other chil- 
dren were vaccinated and these developed abscesses and showed marked 
constitutional disturbances. In other instances the infection has come 
from clothes that have been washed in contaminated water. The methods 
of wound infection with pus organisms are too well known to require fur- 
ther comment. 

Pemphigus. — Curious eruptions of the skin have followed vaccination 
and some of these have the appearance of pemphigus. In some instances 
it would seem that there is an individual predisposition to have a bullous 
type, while in other cases it would seem that a certain strain of lymph 
is responsible for the lesion. Pernet has observed the fact that this 
form of disease is more frequent in butchers and those handling animal 
food products than in other individuals. It may be possible that there 
is some sensitizing of the tissues which renders the skin more susceptible 
than that of a normal individual. There have been instances in which 
there were epidemics, but the disease is not transmitted from one indi- 
vidual to another, and reinoculations of the lymph from the vesicles do 
not reproduce the disease; and the latter heal without a scar, so that this 
cannot be regarded as vaccination. Howe, of Boston, reported ten cases, 
in all of which except one there was a history of a recent vaccination. 
The shortest incubation period was six days, the average five weeks, and 
the longest sixteen weeks. They all occurred in adults, and six of 
them proved fatal. Sometimes there is an eruption of the skin which 
looks like dermatitis herpetiformis, which comes on about one week 
after vaccination and sometimes as long as four weeks after, and it 
may persist for months. 

Eczema. — ^It is not uncommon to see, in infants and in children with a 
tendency to eczema, an outbreak of this disease following vaccination. 
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These outbreaks are so common in children with a tendency to eczema 
that it is not to be wondered at that a vaccination will sometimes start 
one. There is almost always a history of a family pretiisposition to 
eczema. As a general rule, with proper treatment, the attack is not to 
be feared, and it does not differ from those caused by otlicr kinds of irri- 
tation. 

Psoriasis. — ^It has been thought that this is d\ie to vaccination in 
certain instances, but the evidence on which this opinion is based is 
very slight. There have been but very few cases reported, and it 
would seem that, if vaccination were a definite cause of psoriasis, consid- 
ering the large number of vaccinations done, the disease would be more 
frequent. There are some fifteen cases in the literature which have 
been made much of by antivaccinationists and which may be regarded 
very much in the light of accidental association. 

Drug Eruptions. — Care should be taken not to mistake eruptions 
caused by drugs for disturbances of the skin caused by vticcinatiou. 
The eruptions from bromids, the iodids, arsenic, and belladoima uvi) 
the ones most frequently met with, and could easily he inistak(*n for vac- 
eiue rashes. There are instances on record where the eruption caused 
by bromids and also by iodids has been mistaken for general vaccinia. 


THE VALUE OP VACCINATION 

It would seem hardly necessary to add a special section on the valiu' 
of vaccination as a branch of preventive medicine, and yet, in spite of 
the experience of the past century, and the large (juaiitilies of well- 
known statistical material, there arc many who refus{> to bc' convinc‘(‘<l 
that vaccination is the chief means which we have for prc*v<‘ntiug small- 
pox, and that it is responsible for the low death rate from this disease 
in well-vaccinated countries. 

There are a number of different ways of pi’oving that vaccination 
is an effective preventive of small-pox, and among these is the direct 
inoculation test. This test cannot he made at the presmit tinu' in mo.st 
countries, owing to laws against inoculation, hut there is sufiici(mt evi- 
dence from tests made in the early years of vaccination to convince evtm 
the most skeptical. 

Inoculation experiments were made by Tenner, who states that 
upward of 6,000 persons had been inoculated ■with the virus of covqjox, 
and the far greater part of these had been inoculated with the virus 
of small-pox and exposed to its infection in every rational way that 
could he desired, hut without efifect. 

In America, among the various inoculation experiments, are those 
of Waterhouse and also those of Dr. James Smith, who was the attending 
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physician to the County Almshouse in Baltimore, and who published in 
the Telegraph, one of the Baltimore daily papers, December 3 and 5, 
1801, full accounts of the cases vaccinated by him in the Almshouse, 
all of whom were freely exposed to small-pox both by inoculation and 
in the natural way without any of them taking the disease. There are 
a large number of similar reports, all of which reach the same conclusion, 
and which therefore need not be quoted. 

It should further be noted that the monkey reacts both to vaccina- 
tion and to small-pox in the same manner as the human being, and 
that inoculation experiments have been made upon monkeys with the 
same results as those mentioned above. That is, that vaccination prop- 
erly done furnishes a means of protection against small-pox. 

A second form of evidence of the value of vaccination is the com- 
parison between the prevalence of the disease before and after vaccina- 
tion. Aitken states that from 1750 to 1800, according to the investi- 
gations of the Epidemiological Society of England, there were 96 deaths 
from small-pox out of every 1,000 deaths from all causes; while from 
1800 to 1850 after the introduction of vaccination, but during the time 
in which there was no compulsory law, there were 36 deaths from 
small-pox orit of every 1,000. In the various Q-erman states during the 
same periods there were 66.5 per 1,000 in the prevaecination period 
and 7.26 after the introduction of vaccination. It should be borne in 
mind that prior to the time of the introduction of vaccination small-pox 
was a disease of childhood, and that almost all the eases occurred before 
the seventh year. Haygarth (14) states that about one person out of 
twenty escaped small-pox. After the introduction of vaccination the 
age at which the individuals were affected became changed, and now, 
when vaccination is practiced, it is more common to see cases in adult 
life than in children. A death from small-pox in a child under five, 
who has been successfully vaccinated, is a great rarity. In the pre- 
vaccination periods practically all the deaths, apart from epidemic years, 
occurred under ten years of age, and nine-tenths of these were under 
five years. This statement is not strictly true for all years, but will be 
found true for much of the period. 

Some of the antivaecinationists state that the fall in the mortality 
rate from small-pox after the introduction of vaccination was due to 
the discontinuance of small-pox inoculations, but it should be borne in 
mind that the inoculated small-pox is much less fatal than that acquired 
naturally, and that individuals having inoculated small-pox must have 
contributed less to the fatal eases than those who derived it from natural 
contagion. 

Inoculation was introduced into England in 1721, but was not prac- 
ticed to any great extent until the latter half of the eighteenth century, 
and even then it never became general. If it caused any increase in 
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the death rate this increase should have come during the time inoculation 
was practiced, but, as a matter of fact, the mortality was as great before 
the introduction as it was afterward, and possibly greater. Inoculation 
was not practiced in Sweden, or at any rate very sparingly, and the 
influence of vaccination on the death rate in Sweden was just as marked 
as in any other country. 

Another claim of the opponents of vaccination is that small-pox is 
less frequent and less deadly owing to the fact that sanitation is better. 
This, however, is not the case, and we may cite the 'experience' in Olas- 
gow, in which town sanitation was probably worse during the first half 
of the nineteenth century than it was prior to that time. If we are 
to judge from certain reports on the sanitary condition of that city made 
between 1818 and 1838, we may be led to believe that the e.xisting sani- 
tary conditions were about as bad as could be found in any English 
town, and yet, notwithstanding this fact, the mortality from small-pox 
decreased nearly 80 per cent, after the introduction of vaceinatiim. 

The third way of proving the value of vaccination is to cite the fact 
that, of the people who are properly vaccinated and who are c.xposed 
to the disease, few or none contract it. This is the universal expc*rience 
in small-pox hospitals, where physicians and niu'scs are constantly sub- 
ject to infection, and where it is a very exceptional thing for either to 
contract the disease. 

During the epidemic in Philadelphia a number of workmen employed 
about the Municip'al Hospital directing additional buildings were so 
close to the patients that they were all advised to bo vaccinated. There 
were between fifty and sixty men, and all except two complied with 
the request. The only ones to contract the disease were the two who 
were not vaccinated. 

There have been frequent offers made to antivaccinationists to live 
in small-pox hospitals along with the same number of w’cll-vaccinated 
physicians and nurses, and to compare the difference in susc<‘ptibilit.y 
in the two classes of individuals, but tip to the present time, so far as 
I know, no antivaccinationists have come forward to accept this method 
of proving their contention. 

That vaccination lowered the death rate and especially in early 
life is shown by the table giving the annual mortality per 1,000 inhab- 
itants in Sweden. This includes, of course, deaths from all causes. 
It will he seen that not only is the total rate lowered, hut the chief change 
is in those under 5 years. 

Some idea of the death rate from small-pox in prevaecination times 
can he gathered from a study of the table showing the deaths in Geneva 
over a period of 180 years. It will he noted that the greater mortality 
is during the first year of life, and that nearly all the deaths occurred 
before the first ten years. The reason for this is that nearly every one 
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Annual Mortality to 1,000 Persons Living — Sweden 


Ages 

Before Vaccination 

After Vaccination 

21 Years 
(1755--1775) 

20 Years 
(1776-1795) 

20 Years 
(1821-1840) 

10 Years 
(1841-18S0) 

Under 5 years 

90.1 

85.0 

64.3 

56.9 

5 to 10 years 

14.2 

13.6 

7.6 

7.8 

10 “ 15 “ 

6.6 

6.2 

4.7 

4.4 

15 “ 20 “ 

7.6 

7.0 

4.9 

4.8 

20 “ 30 “ 

9.2 

8.9 

7.8 

6.8 

30 “ 40 “ 

12.2 

11.6 

11.8 

9.8 

40 “ 50 “ 

17.4 

16.1 

16.7 

14.5 

50 “ 60 “ 

26.4 

23.9 

26.0 

23.6 

60 “ 70 “ 

48.1 

49.3 

49.4 

46.3 

70 “ 80 “ 

102.3 

104.1 

112.9 

102.8 

80 “ 90 “ 

207.8 

197.4 

243.7 

228.5 

90 years and upward 

394.1 

351.3 

396.4 

375.8 

All ages 

28.9 

26.8 

23.3 

20.5 


Prom Welch and Schamberg, Acute Contagious Diseases, 1905, p. 114. 

had contracted the disease before ten and had either died or acquired 
an immunity, so that the number of adults affected with the disease was 
small and consequently there were but few deaths. 


Geneva, 1680-1760 

Small-pox Deaths at Various Ages, 26,349 Cases. 
Years. 


6,792 

in 

age 

class 

0- 1 

26.8 

per 

cent* 

of the total 

5,416 

<c 

cc 

CC 

1- 2 

21.4 

CC 

cc 

CC 

cc 

cc 

4,116 

u 

a 

CC 

2- 3 

16.2 

CC 

cc 

cc 

cc 

cc 

2,826 

u 

cc 

cc 

3- 4 

11.1 

cc 

cc 

cc 

cc 

cc 

1,928 

u 

cc 

cc 

4- 5 

7.6 

cc 

^c 

cc 

cc 

cc 

1,325 


cc 

cc 

5- 6 

5.2 

cc 

cc 

cc 

cc 

cc 

944 

ic 

cc 

cc 

6- 7 

3.7 

cc 

cc 

cc 

cc 

cc 

543 

cc 

cc 

cc 

7- 8 

2.5 

cc 

cc 

cc 

cc 

cc 

454 

u 

cc 

cc 

8- 9 

1.8 

cc 

cc 

cc 

cc 

cc 

345 

cc 

cc 

cc 

9-10 

1.4 

cc 

cc 

cc 

cc 

cc 

267 

u 

cc 

cc 

10-15 

1.0 

cc 

cc 

cc 

cc 

cc 

141 

cc 

cc 

cc 

15-20 

0.6 

cc 

cc 

cc 

cc 

cc 

87 

cc 

cc 

cc 

20-25 

0.3 

cc 

cc 

cc 

cc 

cc 

48 

cc 

cc 

cc 

25-30 

0.2 

' cc 

cc 

cc 

cc 

cc 

17 

in 

age 

above 30 

0.1 

cc 

cc 

cc 

cc 

cc 

Prom Allbutt 

and 

Bolleston^ 

System 

of Medicine, v. 2 

, 1909, 

pt. 1, 


The statistics from an epidemic in prevaccination times in Posen, 
1795 to 1796, in the villages of Eawicz, Vojanowo, and Sarnowo, are of 
considerable interest. The population of these three villages was 13,329, 
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and 1,252 contracted small-pox, or 9.-1 per cent., of wliieli 190, or 1.5 
per cent., died; while 15.9 per cent, of those who hud siuu 11-pox died. 
The distribution by years was: 

From 0- 5 years 743, or 59.3 per cent. 

Trom 5-10 years 441, or 35,2 per cent. 

Trom 0-10 years 1,184, or 94.8 p('r cent. 

Over 10 years 68, or 5.2 per cent. 

The prevalence of small-pox varied in various distidcts and from 
year to year, as statistics were not always kc'pt in the most pm-foct man- 
ner; but, from the reports which may be regarded as the most reliable, 
we find that the death rates wei’o everywhere very high. For example, 
at Kilmarnock, 1728 to 1764, out of every 1,000 children born alive, 
161 died of small-pox. In Berlin it was estimated that from one-twelfth 
to one-thirteenth of the deaths were due to this disease. At the present 

Tables Compaking Small-pox Mortality in Various Localities Before and 
After the Introduction of V.accination 


Approxirnatt' Average 

Terms of Years Respecting Annual Death Rate by 

Which Particulars are Given Hmall-pox i«*r Million of 

laving Population 

Tberitohy Before [ After 

Before After Introduction > Introduction 

Vaccination Vaccination of , j of 

Vacemation Vaccination 

1777-1806 and 1807-1850 Austria, Lower 2,4S4 340 

1777-1806 “ 1807-1850 Austria, Upper, and Salzburg 1,421 501 

1777-1806 “ 1807-1850 Styria 1,0.52 446 

1777-1806 " 1807-1860 lUvria 518 244 

1777-1806 “ 1807-1850 Trieste 14,046 182 

1777-1803 “ 1807-1850 Tyrol and Vorarlberg 911 170 

1777-1806 “ 1807-1850 Bohemia 2,174 215 

1777-1806 “ 1807-1850 Moravia 5,402 255 

1777-1806 “ 1807-1860 Silesia (Austrian) ,5,812 198 

1777-1806 " 1807-1850 Galicia 1,194 676 

1787-1806 “ 1807-1850 Bukowina 3,527 516 

1817-1850 Dalmatia .... 86 

1817-1850 Lombardy 87 

1817-1850 Venice 70 

1831-1860 Military Frontier .... 2,^8 

1776-1780 “ 1810-1850 Prussia (East Province) 3,321 5,56 

1780 “ 1810-1860 Prussia (West Province) 2,272 356 

1780 “ 1816-1850 Posen 1,911 743 

1776-1780 “ 1810-1850 Brandenburgh. 2,181 181 

1776-1780 “ 1816-1850 Westphalia 2,643 114 

1776-1780 “ 1816-1850 Rhenish Provinces 90S 90 

1781-1805 “ 1810-1850 BerUn 3,422 176 

1776-1780 “ 1816-1850 Saxony (Prussian) 719 170 

1780 “ 1810-1850 Pomerania 1,774 130 

1810—1860 Silesia (Prussian) .... 310 

1774-1801 “ 1810-1850 Sweden 2,0.50 158 

1751-1800 “ 1801-1850 Copenhagen. . 3,128 286 


From Welch and Schamberg, Acute Contagious Diseases, 1905, p. 108. 
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day, in countries where there is no vaccination, small-pox rages just as 
it did prior to vaccination time. In the Eussian Empire, 1893 to 1898, 
it was stated that there were 275,502 deaths from small-pox. During 
the same period, in Spain, where the population was only ten and a 
half million people, there were 23,881 deaths. Throughout China and 
the East small-pox still continues to rage. Contrast Oermany during 
the five years noted above for Russia and Spain and we find that there 
were only 287 deaths from small-pox. These figures could be multi- 
plied almost indefinitely, all showing precisely the same thing. 

The following table shows very well the difference in the deaths 
from small-pox before and after the introduction of vaccination, and 
it should be borne in mind that this table shows the results of vaccina- 
tion carried out only partially and with practically no revaccination; 
and does not mean the results now obtained by the use of vaccination and. 
revaccination, as it is done to-day in Germany, for example. 

The same thing is shown in a somewhat different manner by con- 
trasting the death rate from small-pox in the vaccinated and the un- 
vaccinated in various countries. The results always include among 

Death Rate op Smalij-pox Among Vaccinated and Unvaccinatbd 

IN Various Countries 



Total 

Death Rate per 

100 Cases 

Pipages and Times op Observation 

Number 
of Cases 
Observed 

Among 
the Un vac- 
cinated 

Among 
the Vac 
cinated 

Franrifij 1R16— 1841 

16,397 

? 

16| 

27 

1 

Quebec, 1819—1820 

1! 

0 

Philadelphia, 1825 

140 

60 

Canton of Vaud, 1825—1829 * 

6,838 

134 

24 

2i 

0 

18^8—1829, , , 

18f 

46| 

Verona, 1828—1829 


5f 

7! 

2i 

7i*e 

41 

Milan, 1830-1851 

10,240 

220 

38| 

Breslau, 1831—1833 

53^ 

Wilrttemberisc, 1831—1835 

1,442 

27i 

16| 

61| 

lit 

Cfl.Tninla^ 1 88-4 — 1 835 

442 

Viftnna PTospital^ 1834 

360 

m 

i 

Carinthia 1834-1836 


Adriatic, 1835 

2 I 

Tjnwpr Anst.Tia 1835 . 

25f 

111 

64 

Bohemia. 1835—1855 

29f 

Gaheia, 1835 , 

23i 

51 

Dalmatia, 1836 - 

19| 

84 

TiOndon Rmfln-Tvrw TToRnital 1835 — 1855 


35 

7 

Vienna Hosnital 1837—56 

30 

6 

Kiel. 1852 1853 

32 

6 

Wiir+.f.PTinhprcr nn fIft.t.Pi ! 

6,258 

7,670 

38A 

34 

IMalta. no date 

21.07 

4.2 

ir,r\if1iarniri1r4orinQl RnpiaEtr T^.P+.nTVls?. Tin date ........... 

4,624 

19.7 

2.9 

iA..«J^AVi«.VrJULLXV./A\JgXVlCLA KJV./V/XV/ VIjr AAV 



Prom Welch and Schamberg, Acute Contagious Diseases, 1905, p. 117. 
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the vaccinated those persons who have been vaccinaiod, n<» matt.cT what 
the result, and it is a notorious fact that many vaccinations done in 
countries where the laws are not strictly enforced arc carch'ssly done,, 
and give negative or imperfect results. But even with tlu'sc the results 
are remarkable. 

The nupiber of individuals attacked by small-pox will vary with the 
vaccination and the age. The most striking efft^ct is seem in those 
under 10 years of age, but it will be noted that the primary vaccination 
protects the individual over 10 years to quite a considerable degree. 
Compare the following table with the German results of revu(*ei nation: 



Attack-Rate under Ten 

Attack- Rate over Ten 


Vaccinated 

Unvaccinated 

1 

Vaccinated 

Unvaccinated 

W^arrington 

Per Cent. 

4.4 

10.2 

2.5 

8.8 

Per Cent. 
64.5 

60.8 

35.3 

46.3 

Per Cent. 
29.9 

27.7 

22.2 

32.2 

Per Cent. 

57.6 
53.4 

47.6 
50.0 

Dewsbury 

Leicester 

Gloucester 



Prom Allbutt and Rolleston, System of Medicine, V. 2, 1909, pt. 1, p. 775. 


As noted under vaccination sears (which se(*) the protection will de- 
pend upon the thoroughness with which the vaccination is done: A 
lesson that may be learned by studying the vaccination marks, or, better, 
by the German methods and results. The following tabh' shows very 
well the difference in the death rate in those having good vaccination 
sears, those having imperfect scars, -which may be taken as more or less 
evidence of imperfect vaccination, and those having no sears. 


Agbs 

Vaccinated 
Good Marks 

Vaccinated 
Imperfect Marks 

Vaccinated, hut 

DO Evidence 
of Vaccination 

Not 

Vaccinated 

Yeabs 

Cases 

Deaths 

Per Cent, 

Cases 

Deaths 

Per Cent 

Cases 

Deaths 

3 

1 

Cases 

Deaths 

1 

& 

0-2 

4 

0 

0 

32 

3 

9 

22 

9 

41 

270 

181 

66 

2-6 

57 

0 



18 

12 

96 

38 

40 

401 

202 

50 

6-10 

206 

2 

1 

632 

27 

6 

207 

40 

19 

510 

180 

35 

10-15 

439 

5 

1 

939 

32 

3 

214 

42 

20 

317 

74 

23 

15-20 

606 

12 

2 

1,037 

66 

6 

205 

39 

19 

204 

8t> 

42 

20-25 

389 

11 

3 

843 


13 

167 

56 

:i4 

174 

S3 

48 

25-30 

189 

12 

6 

529 

80 

15 

116 

35 

30 

105 

56 

53 

30-40 

147 

14 

10 

526 

78 

15 

137 

49 

36 

103 

42 

4i 

40-50 

29 

4 

14 

186 

33 

18 

85 

24 

28 

49 

21 

43 

60-1- 

19 

2 

11 


18 

22^ 

46 

20 

43 

30 

13 

1 43 

All ages. . . 

2,085 

62 

3 

4,854 

455 

9 

1,295 

352 

27 ' 

2,109 

I 9:i8 

j.3 


From Allbutt and Holleston, System of Medicine, V. 2, 1909, pt. 1, p. 785. 
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Tlie decrease in tlie deaths from small-pox in England and Wales, 
where vaccination is not perfectly carried out, is well shown in the 
following table: 


ENGLAND AND WALES 

Anntjaij Death-Rates fbom Smaixt-pox peb Mpuuok Living, 1848—1903 



Under 5 

6-10 

10-16 

15-26 

25-45 

45 and 
Upward 

1848-54 

1,614 

323 

91 

110 

69 

24 

1865-64 

788.8 

209.5 

68.7 

118.9 

87.8 

36.2 

1865-74 

782.5 

333.2 

142.3 

267.2 

220.7 

87.6 

1875-84 

127.8 

62.9 

46.4 

82.4 

76.6 

33.9 

1885-94 

60.2 

14.9 

11.1 

24.0 

31.6 

19.0 

1895-1903" 

31.2 

12.6 

7.3 

10.1 

20.9 

17.6 


* Nine years. 

From AUbutt and Rolleston, System of Medicine, V. 2, 1909, pt. 1, p. 772. 


The vaccination experience in Bohemia as outlined in the English 
Blue-book for seven years in the prevaccination period and twenty-four 
years after vaccination was introduced told the same story as the expe- 
rience in other countries. The population of Bohemia during the first 
period was 3,039,722. There died annually 94,955, and there died annu- 
ally from small-pox 7,663. After the introduction of vaccination, 
with an average population of 4,248,155, there died yearly 139,412, and 
there died yearly of small-pox 287. 

Guttstadt states that in Berlin in the prevaccination period, from 1758 
to 1802, the annual mortality from small-pox was over 8 per cent., 
with some bad years as follows: 


1766 

22.1 

per 

cent. 

1770 

19.2 

<c 


1786 

21.2 

u 

<€ 

1789 

15 

u 

cc 

1801 

21.2 

u 

<c 


After general vaccination in Berlin, the results between the years 
1810 and 1814 showed an annual mortality from small-pox of 0.7 per 
cent., and from 1815 to 1869 the mortality varied from 0.06 per cent, 
to 0.134 per cent., with an average of 0.8 per cent., or 1-10 of that in 
prevaecination times. From 1860 to 1870 there was a decrease in vaccina- 
tion in Berlin, and in 1871 and 1872 the pandemic which swept over 
Europe affected Berlin very seriously. In 1871 16.7 per cent, died, and 
in 1872, 3.8 per cent. Comparing the prevaccination times up to 1870, 
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the following tables from Immennann show the vcarly av(‘rago f)f people 
dying from small-pox per 100,000 inhabitants : 


1758-1762 

407 

persons 

1763-1767 

. . • * 364: 

a 

1768-1772 

294 

u 

1773-1784 

....(?) 

cc 

1785-1789 

SCO 

cc 


1790-1794 

310 

persons 

1795-1799 

239 

U 

1800-1804 

261 

ic 

1805-1809 

306 

<c 


PVom Nothnagel's Eaeyelopedia of Practical Medicine, American edition, 1902, p. 230. 


1810-1814 31 persons 1840-1S44 13 persons 

1815-1819 40 1845-1849 2 “ 

1820-1824 4 “ 1850-1854 5 « 

1825-1829 13 1855-1859 18 “ 

1830-1834 19 “ 1800- ISO 4- 30 « 

1835-1839 18 “ 1805-l8fi9 20 ‘‘ 


From Nothnagel's Encyclopedia of Practical Medicine, Am(‘riefi.n e 


(lit ion, 1902, p. 230. 


In 1870 to 1874 there was an average of 100 ])<*r 10(),0(>0 inhabitants 
a year, while from 1875 to 1884 the yearly average was only 1 . 10 per 
100,000. This remarkable falling off is dne to llu* vaeeiniition law of 
1874, which provided, as stated above, not <»nly for vaecinatiou, hut for 
thorough revaeeination. The results of this law are very well .shown in 
the following table: 


THE RESULTS OP THE GERMAN VACCINATION LAW, 1874 


iSmall-pox deaths per million living) 
1. Before the Law op 1S74 


Year 

Prussia 

Bavaria 

Wurttc=^inberg 

German 

Empire^ 

Contrast 

Austria 

1866 

620 

120 

133 


368 

1867 

432 

250 

63 


484 

1868 

188 

190 

19 


370 

1869 

194 

101 

74 


374 

1870 

175 

75 

293 


293 

1871 

2,432 

1,045 

1,130 


383 

1872 

2,624 

611 

637 


1,866 

1873 

356 

176 

30 


3,094 

1874 

96 

47 

3 


1,725 


^No statistics. 

From Welch and Schamberg, Acute Contagious Diseases, 1905, p. 124. 
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THE RESULTS OF THE GERMAN VACCINATION LAW, Continued. 

2. Since 1874 


Year 

Prussia 

Bavaria 

Wurttemberg 

. .. . 

German 

Empire^ 

Contrast 

Austria 

1875 

36 

17 

3 


576 

1876 

31 

13 

1 


406 

1877 

3.4 

17 

2 

.... 

555 

1878 

7.1 

13 

0 

.... 

631 

1879 

12.6 

5 

0 

.... 

534 

1880 

26 

12 

5.6 


674 

1881 

36.2 

15 

•3.6 



807 

1882 

36.4 

12 

6.6 


947 

1883 

19.6 

6 

35.2 

.... 

596 

1884 

14.4 

1 

11.6 


530 

1885 

14 

3 

0 

.... 

600 

1886 

4.9 

1 

1 

4.2 

400 

1887 

5 

1.8 

0 

3.5 

417 

1888 

2.9 

3.8 

1 0.5 

2.3 

615 

1889 

5.4 

5.2 

0 

4.1 

537 

1890 

1.2 

1.5 

0 

1.2 

249 

1891 

1.2 

1.2 

0 

1.0 

287 

1892 

3 

0.5 

0 

2.1 

256 

1893 

4.4 

0.7 

1 

3.1 

244 

1894 

2.5 

0.3 

0 

1.7 

105 

1895 

0.8 

0.2 

0 

0.5 

49 

1896 

0.2 

0.2 

0 

0.2 

36 

1897 

0.2 

0 

0 

0.1 

61 

1898 

0.4 

0.3 

0 

0.3 

.... 

1899 

.... 

.... 

.... 

0.5 

] 

«... 


^ No statistics. 

lYomWelch and Scliamberg, Acute Contagious Diseases, 1905, p. 124. 


In this connection it is interesting to note the effect of vaccination 
and revaccination in the German Army. It was introduced into Prussia 
in 1835. The preceding ten years, in a comparatively small army in 
Prussia at that time, there were 496 deaths. With the introduction of 
vaccination, the results are quite remarhable, as shown in the following 
table : 


1835-1844 

altogether 

only. . . 

39 

men 

1845-1864 

U 

C6 

• « « 

13 

<c 

1865-1864 

(C 

C6 

• • • 

12 

a 

1866 

(£ 

U 

• • • 

1 

a 

1866 

a 

9mm 

8 

cc 

1867 

iC 

U 

• • • 

2 

cc 

1868 

iC 

• « • 

1 

cc 

1869 

u 

u 

• * • 

1 

cc 

1835-1869 

altogether 

only. . . 

77 

men 


Prom Nothnagel’s Encyclopedia of Practical Medicine, American edition, 1902, p. 230 
9 B 
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If one makes a comparison between the number of men dying in the 
army and the entire population of Prussia, one notes the most striking 
results in favor of the thoroughly vaecinat<;d army. 


Among the Entire Population of Pbubbia 
(according to official reports) 

(B) 

In thk Army 
(according to I’ragcr, 1. c.) 

1851 

2. 179 oersons 

3 men 

1862 

3.208 

U 

1 man 

1853 

6.734 

u 

1 “ 

1854 

7.490 

It 

3 men 

1855 

1.664 

iS 

0 “ 

1856 

1.270 

4 t 

0 “ 

1867 

2.330 

U 

1 man 

1858 

4.691 

a 

0 men 

1859 

3.630 

tt 

2 “ 

I860 

3.461 

i ( 

3 “ 





Prom Nothnagel’s Encyclopedia of Practical Medicine, American edition, 1902, p. 236. 


The same thing could be shown by studying the effect of vaccination 
in other countries, but in no country has vaccination betm u.s cotiatantly 
carried out as in Q-ermany. 

In Chemnitz in Saxony there was an epidemic in 1870 and 1871 
which was studied hy Flinzer (Immeinnann). There were (54,222 in- 
habitants, and of these 53,891, or 83.9 per cent., WH‘ro vaecinati'd. Five 
thousand seven hundred and twelve, or 8.9 per cent., had not been vac- 
cinated, while 4^652, or 7.3 per cent., had already had smaU-]>ox. jSTone 
of these last were affected hy small-pox during the <‘pi<lt*mic. 'riiere were 
3,596 cases, or 6.6 per cent, of the total population. Niue hundred and 
fifty-three were in vaccinated persons and 2,043 in unvuceiuated; or, in 
other words, there was one case in every 56.7 of the vaccinated popula- 
tion, and one ease in every 2 . 2 of the non vaccinated. The relative mor- 
tality from small-pox for the vaccinated was twenty-six time.s less than for 
the nonvaceinated. There w'ere seven deaths among the vaccinated and 
242 deaths among the nonvaceinated persons. In other words, in the 
vaccinated there was one death in every 7,698 . 7, while in the nonvaeei- 
nated there was one death in every 23. G, and a relative mortality of 326 
to 1. Of the 935 vaccinated persons who had small-pox, 7 die<l, or 0.7 
per cent., and of the 2,643 nonvaceinated persons 243 died, or 9.2 per 
cent., showing a mortality among the infected of almost tliirteen times 
less in the vaccinated than in the nonvaceinated. 

In Japan the history of vaccination is of considerable interest. Ac- 
cording to Kitasato, small-pox was introduced into Japan in 123 13. C., 
at which time it caused a widespread and very fatal epidemic. From that 
tune until 1868, when the present era began, there were some 50 epi- 
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demies, eacli one lasting several years and causing great suffering and 
many deaths. Erom 1875 to 1884 the numher of patients suffering from 
small-pox averaged 208.1 per 100,000 of the population, while the deaths 
were only 494.6. There were a severe epidemic in 1885 lasting three 
years, a reappearance in 1892, when it again lasted three years, and a 
third outbreak lasting two years, beginning in 1896. In each one of these 
epidemics there were thousands of cases and thousands of deaths- A some- 
what smaller epidemic occurred in 1907. 

Vaccination was introduced into Japan in 1849 by a Dutch physician, 
Monicke, and vaccination stations were established in various cities. About 
this time, owing to political changes in Japan, all the modern features 
which had been previously introduced were forbidden, the only survivor 
being vaccination. The beginning of the first era in 1868 brought about 
many changes in the civilization of the East. The first vaccination law 
was passed in 1874, and this was revised in 1885, and more recently in 
1909. The most recent law provides that each new-born baby shall be 
vaccinated within ninety days after birth and before J une of the next year. 
Revaccination shall be made at the tenth year from birth. If either the 
primary or the secondary vaccination is unsuccessful, the child shall be 
revaccinated before December of the next year. 

The difficulty in Japan has been to secure widespread successful vac- 
cinations, but there is a great deal of small-pox both in China and Korea, 
and the disease is constantly being introduced into Japan so that in the 
past there have been epidemics from time to time. With each epidemic 
vaccination has been carried out, and the effect of vaccination in stopping 
epidemics has been very remarkable. It will be interesting to note the 
effects of the new vaccination law, providing it is carried out thoroughly, 
and doubtless the results will be the same as those in other countries. 

Einally the experiences in Cuba and the Philippines show perhaps 
more conclusively than in other countries, with the exception of Germany, 
the value of vaccination in the prevention of small-pox. 

Small-pox had been endemic throughout the island of Cuba for many 
years, and as there were no records kept during the Spanish administra- 
tion there is no way of telling just how many people died, although one 
can get a fair idea from the mortality in Havana, where statistics are 
available for the past forty years. The number of deaths varied greatly, 
several years passing without any, or at other times there were over a 
thousand a year, and what might be regarded as the normal mortality 
from small-pox ran into the hundreds. Vaccination had been introduced 
into Cuba as early as 1804, but with a few exceptional years was never 
practiced extensively- In 1901 a commission was appointed to revise the 
vaccination law, and in the same year the new regulation was put into 
effect by the military governor of Cuba. The result of this was that by 
the end of the year 1901 Cuba was free from small-pox and the disease 
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has not reappeared up to this date (1011). The va<viiinf ion law is suf- 
ficiently strict to result in vaccination in almost all, if not all, of the 
population, and although the island has been free from small-pox the prac- 
tice of vaccination has been kept up, there being over S0,t)0() vaccinations 
reported in the year 1910. 

In the Philippines the results have been just as striking. During the 
Spanish administration there were large numbers of eases of small-pox — 
so many, in fact, that largo temporary hospitals were eri<*ted. Each 
year during the dry season the mortality was very high. It has Ikhui 
estimated that the annual mortality from small-pox was about (),0()0 a 
year in the six provinces near Manila. Systematic vaccination was com- 
pleted in 1907, and during the past five yeai’s there have been no (huiths 
in Manila from small-pox, and the few scattm-ed dtaiths which have oc- 
curred in the provinces have all been in persons not. ]>roteete(l by vueeiiui- 
tion. Similar conditions do not prevail all over the islands; for I'xample, 
in the province of Cepu, prior to 1905, there wen* from .‘btXIO to 4,000 
deaths each year from small-pox. In 1905 and ItXHJ there was a system- 
atic vaccination of the 650,000 inhabitants, and in ltH)7 tlu're w<'re only 
94 deaths. In the following two years the vaccination was not. done as 
energetically, and in 1909 small-pox again becnim^ ba<l, and Ilu'rt< \V(*ro 
736 deaths, over 90 per cent, of which were in nnva<*<'inafed children. 
Vaccination was again renewed with increased vigor, and since that time 
small-pox has been practically absent. In the jmn'ince of Hafaun, in the 
town of Bagae, through a series of unf<irtunat<* eirenmstau<'(‘s, vaccina- 
tion was suspended during a period of nine years. In ltU)5 lhc*re was a 
widespread epidemic; a thorough vaccination was dom* and within two 
weeks after it was completed new cases ceased to appear, and the town 
has remained free from small-pox since. 


ANTI-VAOOINATION AGITATION 

Councilman, in his article on small-pox, makes the statement that at 
the present time the disease is chiefly seen in the most ignoi’ant and 
wretched population; the strollers who do not acquii*e a resid(*nee so as 
to be subject to vaccination laws, and the criminals who avoid the laws. 
The disease is also kept up by a class of people who are either ignorant 
or have a peculiar order of mind which renders them iucapiihle of sane 
judgment, and who seek in every way to oppose vaccination. There are 
always certain members of every community whose minds seem to work 
in the opposite direction to those of most persons, and these individuals 
oppose almost everything on general principles. The amount of energy 
which they display in opposing any new thing and often old-established 
things is only equaled by the proselytes of a new faith or the propagan- 
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dists of some new reform. Vaccination has heen tested thoroughly in 
the crucible of doubt, and the result is that, while in the process some of 
the objectionable features of vaccination have been done away with, the 
fact as to its efficiency is unquestioned by any one who has made a careful 
and unprejudiced study of the subject. There can be no question of the 
fact that vaccination protects the individual from small-pox. The only 
question which is debatable is whether a compulsory vaccination law is 
proper from the standpoint that it interferes with the liberty and the 
personal rights of the individual. On the theory that the government 
must carry out those things which will work the greatest good for the 
greatest number, some of the more enlightened countries have insisted 
on thorough vaccination laws. Every unvaccinated person is likely to 
take small-pox, and every person with small-pox means a new focus of 
the disease from which it may spread. The objections which have been 
urged against vaccination are many, and they have not always been the 
same. Objections which were very potent many years ago have been en- 
tirely abandoned by the antivaccinationists of to-day. The chief ob- 
jection, that of the possibility of acquiring syphilis, has been done away 
with through the use of bovine lymph. The danger of acquiring either 
tuberculosis or leprosy need scarcely be considered. In the early days 
people feared that in using a remedy which came from a cow there was 
danger of producing a bovinizing influence on the race and the cartoons 
of the period show the future generations with horns and hoofs. That 
there was nothing in this idea has been thoroughly proved by the lapse 
of time; and this feature is not mentioned by the opponents of vaccina- 
tion. In earlier days, and even occasionally at the present day, antivacci- 
nation agitation is based on religious grounds. This does not carry much 
weight with it now, but there are still certain pious souls who regard dis- 
ease as a scourge of God and that any means of combating it should be 
regarded as a sin. This same argument has been used against many other 
things. 

The most powerful objection has come from the use of antivaccina- 
tion agitation as a political weapon, and, while in the United States it has 
not been of much importance, in certain other countries it has been 
brought into play by unscrupulous politicians who thus secured the aid of 
an energetic band of workers and of an idea which in many cases was 
used to screen the real object of the campaign. It has been opposed, too, 
as mentioned above, as taking away tho liberty and free will of the in- 
dividual; but a man who would wilfully start a new focus of small-pox 
certainly is as great a criminal as an individual who would wilfully start 
a fire in some one else’s property; and there is no feeling whatever on the 
part of the community when the rights and the liberty of the incen- 
diary are interfered with. There is also an impression that vaccination 
increases the general mortality. This can be very easily disproved by 
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the definite statistics of any country where ihey are sufiunenfly eojiipletc 
to be of any value. Thus, for example, in Sweden in the years from 1756 
to 1775, that is, before the vaccination time, the yearly death rate was 
28.9 per 1,000 inhabitants; in the years 177(5 to 175»."> it was 2(5. S, while 
from 1821 to ISIO it was only 28.3, and from 1841 to IS.IO only 20.5. 
The general mortality of Sweden has diminished one-third. In jilaee of 
increasing the mortality rate, vaccinatio!i in V(>idity l<»w<‘rs it because it 
removes one of the greatest causes of death. It has also been urged that 
it affected the mortality of the young. T?y comparing the actual <leath 
rate in Sweden per 1,000 for the difi'erent ages, this will be seen to be 
untrue : 
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Ibrom Nothnagel’s Encyclopedia of Practical Medicine, American etlition, 1902, p. 274. 


It has further been urged that vaccination inercast's tlu‘ muul«*r of 
deaths from other diseases. This is not true, and s<'areely n<*<Ml« any con- 
sideration whatever. It is extremely rare nowadays to find an anti- 
vaccinationist who has ever seen a very severe^ ease of small-pox, and, as 
far as I know, no nnvaceinated antivaeeinationists have eome forward to 
accept offers that have been made to live in a small-pox hospital along 
with an equal number of Avell- vaccina ted physicians, so as to note the 
difference in the number who contract the disease and who die from it. 


SUMMARY 

1. Up to the time of elenner small-pox was the most {*ommon and 
most deadly of all diseases. 

2. The inoculation as a preventive measure was never vt'ry widely 
practiced, and was open to objections which do not apply to vae<*ination. 

3. Vaccination, properly done, produces immunity to small-pox. 

4. Vaccination properly done is practically free from <langer. 

5. With improved technique, the danger from syphilis has been 
done away with. There will always be some accidents connected w’ith 
vaccination, j^st as with every other human procedure. 

6. I mm unity is not lasting. One vaccination done in infancy lowers 
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the morbidity and the mortality, but, as the immunity may partially or 
completely wear off, revaccination should be practiced at intervals. 

7. The individual should be revaccinated, either at the school age, or 
at puberty, or in early adult life; and subsequently from time to time; 
and always when a small-pox epidemic threatens, or when the individual 
has been exposed to small-pox. 

8. Small-pox has not changed in its character; and in unvaccinated 
people is the same deadly disease that it was in prevaccination times. 
The eradication of small-pox, in so far as it has been accomplished, has 
been done through the effect of vaccination. 

9. Antivaccination agitation, in the light of our present knowledge, 
is only an exhibition of a certain type of mind which refuses to accept 
facts and deductions. The fact that vaccination prevents small-pox, when 
properly performed, is beyond question. 

10. Some better method of producing immunity to small-pox may be 
discovered in the future, but until that discovery is made we must rely 
on vaccination for the prevention of the disease. 
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CHAPTEK V 
YARICELLA 
John RuhkAh 

Synonyms. — Chickenpox, also formerly water pock, glass pock ; Eatin, 
varicella ; French, la varicelle, la verolette ; Italian, ravaglione, mor- 
viglione; Spanish, viruelas loeas; German, Yaricellen, Windblattem, Was- 
serpocken, Schafpocken. 

Definition. — Chickenpox is a specific infectious disease usually char- 
acterized by a slight fever, a slight disturbance of the general system, and 
a characteristic eruption beginning as a papule and rapidly changing 
into a vesicle which sometimes becomes pustular, but which usually dries 
and forms a brownish scab, which falls off, in from ten days to three weeks 
after the beginning of the disease. There are exceptional cases in which 
the eruption is hemorrhagic and sometimes gangrenous. Occasionally 
troublesome complications arise, consisting chiefly of pneumonia, broncho- 
pneumonia, and nephritis. Sometimes skin infections or abscesses are 
noted. 

History. — It is questionable whether the disease was differentiated 
by the ancients, but it probably was not; although Hesse, in his volumi- 
nous monograph published in 1829, states that there are some authors 
who believe that the older writers gave good descriptions of the disease. 
This rests, however, on rather slender authority. 

It was separated from smallpox by Vidius in 1626, and Duncan 
Liddle of the same period. Fuller in 1730 and Heberden in 1767 gave 
very clear descriptions of the disease. The question of the identity of 
the disease and smallpox has been, from the early part of the eighteenth 
century almost until the present time, a matter of more or less acrimo- 
nious debate, the famous dermatological school of Vienna under Hebra 
declaring the identity of the two diseases. The renewed experience of 
the severe epidemic of 1870 and 1873, however, again caused the pro- 
fession to take the view of the non-identity of the two diseases, and I am 
not familiar with any writers of any importance of the more recent times 
who have questioned this. It is a question one may regard as definitely 
settled, although it will doubtless be reopened from time to time. It is 
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an important one, and tlio reasons that one may udduee for the non- 
identity of the two diseases arc that smallpox doi‘s not protect from 
chickenpox, nor does chickenpox from smullpt)x; aixd, indee<!, it is pos- 
sible to have both diseases at the same time. This has been noted by 
various observers, Schamberg among others. In cases of chickenpox 
admitted to the smallpox hospitals throtigh mistaken diagnosis, the chick- 
enpox patients, unless protected by vaccination, may take smallpox, while 
the smallpox patients, unless they are i>rotccted by a previous attack of 
chickenpox, are liable to contract that disease. Xothing whatc'vor is known 
of the identity of the virus which causes the disease. 

Incubation and Transmission. — Inoculation cxpcrinu'nts with the 
serum from the vesicles usually do not transmit the malady, although a 
few observers have been able to transmit it in this way. The incubation 
period in these eases is about ten days; and a genci-al eruption is obtained 
and not a localized vesicle, as one might suppose. A’othing <l(>tiuile is 
known as to how the disease is transmitted from one imlividxuil to another, 
nor what is the portal of entry; hut that infection takes place nearly always 
by direct or close contact seems to be well esfal)lishe<l. The possibility of 
transmission begins with the first symptoms and lasts perliaps until the 
crusts have separated, or ncai’ly until this time, so that a safe rule for the 
isolation of patients is ixntil the body is free from scabs and crusts. There 
is sometimes gangrene or skin infections which may be jxi'olonged over con- 
siderable periods, hut in those cases the patient is not to he rt‘gar<Ied as 
a source of danger in transmitting the disease, after the uninfected ves- 
icles have healed and the scabs separated. The <liseas(‘ is rarely, if 
ever, carried hy a third person, and very rarely by fomit<*s, and then 
only when the exposure takes place shortly after the fomit<*s have left 
the patient; the virus, wdiatever it is, seeming to he (‘asily killed by a 
short exposure to light and air. This is just the opposite from smallpox, 
in which the virus is resistant. 

The incubation period is from thirteen to seventeen days, and, while 
some authors place the extreme limit as four weeks, it may saftdy be 
asserted that there is little or no danger of the disease dcvtdopiug after 
three weeks have elapsed after the time of exposxire. 

Susceptibility ajid Immimity. — ^Young people are more susceptible 
than adults, and the disease is rarely seen in full grown people, perhaps 
for the reason that almost everyone has had the disease dxiring child- 
hood. Ho age, however, is immune, and the disease may be seeji at times 
in old individuals. Immunity conferred by one attack is usually quite 
perfect, although second attacks have been reported, and Gerhardt has 
reported as many as three attacks in the same individual. Varicella 
occurs with other diseases and runs its course uninfluenced, except that 
in some instances it may perhaps he more severe. Attacks have been 
noted after vaccination. Vaccination done immediately before or at the 
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time the child is suffering "with chickenpox takes, as in a normal child, 
and seems to have no influence "whatever on the course of the disease. 


PROPHYLAXIS 

The prophylaxis of the disease consists chiefly in isolation. The dis- 
ease is usually so mild and of such benign character that many physicians 
and most parents make no effort to prevent spread of the disease. It 
should he remembered, however, in this connection that fatalities may 
result, that gangrene may occur at times, even in children who are pre- 
viously healthy, and that, in the very young and very weak children, the 
disease itself may he a source of danger ; or it may so lower the resist- 
ance that other infections may be a source of danger to the children. 
Isolation in schools, hospitals, and other institutions should be rigorously 
carried out. Chickenpox and measles have the distinction of being the 
most difficult of all diseases to isolate perfectly, as it would seem that 
the virus is capable of passing through the air, perhaps on flying par- 
ticles of dust, for short distances, so that, unless a very rigorous tech- 
nique with suppression of dust is secured, the disease is very liable to 
spread (v. Measles). Isolation, where there is a free air space around 
the isolation ward, is comparatively easy. In private houses isolation is 
practically of no avail unless the most rigid technique is observed. This 
consists in isolating the patient and nurse, and in not permitting the other 
children to come near the isolation room. In almost all households this 
is impossible, and the best plan is to send the uninfected children away 
when there is any special reason to avoid infection. Half way isolation 
is of no value whatever, and, if undertaken, only serves to weaken the 
faith of the public in the value of attempting to prevent the spread of 
disease by a method of great importance in the prevention of scarlet fever 
and diphtheria, the spread of which is so easily controlled. 


TREATMENT 

The treatment of the patient is usually a matter of considerable ease. 
In many patients nothing whatever is required. It is a good plan to give 
a mild purge at the outset, and, if the patient has fever, he should be 
con fin ed to bed. In some instances the fever is high and the general 
symptoms severe. The fever is usually best controlled by cold spong- 
ing, tepid baths, and the use of ice bags. In bathing the child great care 
should be taken not to rub the vesicles. Sometimes equal parts of al- 
cohol and water are more efficient and will reduce the temperature in a 
shorter time than water alone, and are useful in lessening the danger of 
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secondary infections. Alcohol and wider for sponfriiijr may also be ad- 
vised if there are many pustules. If the cold applications and sponging 
do not relieve the nerx' 0 }(s sipnpfoms accompanying the lev<‘r, small doses 
of antipyrin or acetphenetidin will hi* iound usetul. 

The Eruption. — In the case of girls tlic .s-m/v/a// is a matti'r ttf consid- 
erable moment. It should he horue in iniml that- <*hiekenpox does not 
scar unless the scabs arc picked otf aud are not allowi'd to fall off natural- 
ly, or when the vesicles become pnstides. It is tin* rule, although not an 
invariable one, that a pustule will l(*avc a s<*ar <*onsisting gi*nerally of a 
small punched-out typical cicatrix. If two or thret* of tliese happen to 
run together, or if the 2)ustulo becomes large, the resulting sear may be 
quite unsightly. As a rule, most of the ehiekenpox eruption is on the 
parts of the body not exposed to light, just the opi)osito from smallpox; 
the hands, wrists, face, and n(‘ck having eomparulively few vesicles. But 
this is not always the case, and it souu'timos happens that th<‘y are very 
numerous on these parts. To prevent scarring, pt'ofrrfitxn from the light 
seems to he of considerable value. J’lacing tin* child in a room in which 
all the actinic rays have ht*on exelmled l»y the use of red glass, or, per- 
haps, in a more practical manner, by the use of redilish-yellow curtains, 
which may be had for a very small outlay, may trit*<h Or, if this is 
not possible, keeping the room semi-da rk<‘ne(l may be ie<'ftinm(*nd<*d as a 
substitute; and the wearing of loose gloves and a lo<tse mask over the face 
may also be tried. In using a mask it should be (‘]iang«‘d suflicicntly 
often to avoid the danger of infection from its Ixung soiled. As a rule, 
with proper care, the scarring can he re<lnee<l to a minimum, except in 
the case of young children w’ho are a])t to infect the vi*sieles ]>y s<*i*atch- 
ing. In these, as in other patients, if the ten<h‘ney to serat<‘h is irresis- 
tible, the hands should he restraine<l. It is well in all eases to pay par- 
ticular attention to the cleanliness of the hands, to liavt* the nails cut 
short so as to avoid scratch marks. 

Itching is the most troublesome synii>tom of all, ami in some patients 
is very intense. This may usually ho controlle<l by various nu'ans. The 
use of baths or sponging with hot W’ator, to which hiearl)onate of soda 
has been added in the proportion of a tcuspoonfnl to a pint, acts suffi- 
ciently in many cases. Dusting with talcum pow<l<*r or any ^>ther bhuul 
powder is of great service, and local applications, whvro the above meas- 
ures do not suffice, of various antipruritic remedies may lx* Of 

these menthol and carbolic acid are the most effectual; the latter may bo 
applied either in the ordinary earbolated vaselin or us a mixtun* of car- 
bolic acid and glycerin. Menthol is best ap^died in a one or tw'o per 
cent, alcoholic sohition [or in liqtiid albolcne. — "Editor]. A solution of 
borax in hot water and two to five per cent, of resorcinol may also be 
tried. Sponging with solutions of alum, 1-5 per cent., is frequently of 
value, Ichthyol in the form of an ointment is often quite effectual, but 
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it is a dirty application and slaonld not be nsed xmless other methods 
•fail. In se'vere cases, where the itching disturbs the rest of the child, 
the internal administration of antipyrin with or without the addition of 
eodein sulphate, or sodium bromid, is of great benefit. In prurit’us about 
the anus and vulva ointments containing balsam of Eeru may be pre- 
scribed, as may also ointments containing one or two per cent, of salicylic 
acid. 

The mouth is sometimes inflamed. This is due to the presence of 
vesicles on the mucous membranes, which sometimes leave xilcers. Usu- 
ally a simple, unirritating, antiseptic mouth wash is all that is needed. 
If the ulceration tends to spread, the application of burnt alum may 
be resorted to, and occasionally cauterization with lunar caustic may be 
advisable. The genitalia should receive especial care, consisting of 
great cleanliness. If there is any tendency to itching or to infections, 
some mild antiseptic ointment should be applied. This, perhaps, reduces 
the danger of severe infections, and possibly of gangrene. If abscesses 
or local skin infections occur, they should be treated by ordinary surgical 
methods. A wet dressing with a saturated solution of boric acid and 25 
per cent, alcohol is one of the most efficient means of controlling these. 
If crusts form, due to the drying of pus, they may be removed after sof- 
tening with olive oil or vaselin. The other complications are treated 
according to the usual methods. The hemorrhagic eruptions are best let 
alone, although, if there is itching, there is no objection to using the 
methods referred to above. Antiseptic dressings may be applied when 
there is gangrene of the skin. I have little faith in any therapeutic meas- 
ures in the treatment of gangrene of the skin in children, although this 
is a personal opinion based on the observation of not very many cases. 
Almost all that I have seen have proven uniformly fatal, no matter what 
was done. 

Diet. — The diet in chickenpox should be light during the febrile stage. 
If there is pain on swallowing, the food should be liquid and given cold. 

Convalescence. — ^During convalescence iron is frequently needed if 
anemia follows. In the children of the well-to-do, where the child does 
not rapidly regain its strength, a change of climate may be advised. 
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SCARLrKT FEVKR 

*T. P. CjtozKR (Jhikfith 

The treatment of scarlet fever may he etinveiiient ly <livi(letl into: L 
Preventive treatment; II. Treatment of tlu‘ atta<*k; III. I'reatuieiit of 
complications and sequels. 

The study of treatment, however, cannot 1 h‘ ]>rt>titul)ly undertaken 
without some review of what is known of the* eaiise ami the nu^thod of the 
dissemination of the disease. Great ditliculties att(*ml this study, due 
to the fact that the specific cause is us yet. uiuHseov<*rt»d, Miudi cun bo 
done, however, in the line of ]>r(*vent ion hy tht* consi<U*ru1 itm of the 
methods hy which the unknown ag‘cnt is spr<»ad. 

Cause. — Analogy to other infectious <list‘as<»s of which the etiology 
is known indicates beyond question that the ctius<" is a g<a’ui of s<mie sort, 
and that scarlet fever is prodiiced only hy the (*onunnnicat.ion of this 
germ from the sick to the well. .Many earrH*r studies wt^vo iua<l<* in the 
effort to discover the nature of this, and init*r<H)rganisnis of ditfcu’ent sorts 
were described, but no results of iinportan<*t" obtanu‘d. The first in- 
vestigations of promise were those of Klein (IT), who rtvovcM-eil from 
patients with scarlet fever a nxieroorganisin calh^d hy him the iryfrepto- 
coccus scarlatinoe and believed to be the cause of tin* <lisc*as<*. ITc found 
the same germ, too, in connection with the oft-tjnot<*d ^"Ihmdou Cow 
Disease,’’ and considered that there was an intiniat<* relutionsliip between 

scarlet fever and the disease of the udder. Siiortlv after this \ve have the 

% 

description by Jamieson and Ediiif^ton (42) of tin* Ihirilliis srarlatinoe, 
which they thought to- he pathogenic. Viirious stiil latex* investigations 
have maintained the etiological relationship of a eoec-us with s<*arlpt fe- 
ver. Class (13), for instance, found a di])loe<xtens constantly present 
in the throat, the desquamatiixg ejxilhelinm, and the blood, anil Baginski 
and Sommerfeldt (6) reported a streptoeoeciis in the ] diary n.v as also in 
the hlood of fatal cases. Salge (0‘.)) showed that agglutination of the 
scarlatinal streptococcus was produced by the blinxl of .scarlet fewer pa- 
tients. This is confirmed hy !Moser and v. I*ii*quet (oS), but denied by 
others, as Eopter (19), -who failed to find anv .sjiecilic agglutinating 
114 
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power in the scarlatinal serum. Eolmer (49), also, found an agglutinative 
reaction with the streptococcus in only a small percentage of cases. 

On the other hand, germs of a different nature were described by 
Dohle (IT), who found cocci and flagellated bodies in the blood, and by 
Mallory (63), who reported a protozoon body, the Cyclastis scarlaiinalisj 
present in the lymph spaces and between the epithelial cells of the skin. 
The discovery of Mallory was corroborated by Duval (21), and by 
Gamaleia (27) j but the bodies are believed by Field (24) to be prod- 
ucts of degeneration. The promising investigations of Mallory need, 
therefore, further corroboration. Quite recently have appeared the in- 
teresting investigations by Vipond (81), which report the presence of a 
specific bacillus in the lymphatic glands in scarlet fever, this being found 
capable of producing the disease in monkeys. Certain other investigators, 
too, among them Landsteiner and Levaditi (50a), claim the transmissi- 
bility of the disease to the higher apes, but that the nature of the viru.s 
is still unknown. Certain “inclusion bodies” have been found by Dohle 
(18) constantly present in the polymorphonuclear cells of the blood in 
cases of scarlet fever. This has been confirmed by Kretschmer (60) and 
by Kicoll and Williams (61). Inclusion bodies have also been found in 
the cells of the lymphatic glands and elsewhere by Bernhardt (8) and by 
Hofer (38). Their presence in the blood appears to be of diagnostic im- 
portance, but their nature and etiological significance are unknown. 

As to the agency of any streptococcus, there is good reason to believe, 
as pointed out by Hektoen (34), Joehmann (43), and others, that, al- 
though a germ of this class is so frequently present, and is undoubtedly 
closely associated with the disease, it is rather the cause of the compli- 
cating angina which so often arises, and of septic conditions in general, 
than of scarlatina itself. Absolutely conclusive upon this point, if they 
shall be confirmed by other investigators, will be the experiments of 
Bernhardt (8). Starting with an emulsion of scrapings from the tongue 
of scarlet fever patients, and passing the' infection through a series of 
monkeys, he obtained a virus entirely free from streptococci, yet prodixc- 
ing in the animals symptoms strongly suggestive of scarlet fever. 

The portions of the body which especially haxbor the infectious 
principle of scarlet fever are still not positively known. For many years 
the desquamating epithelium has been regarded as an element of especial 
danger. More recent studies, especially by English Hospital physicians 
(16), are largely in accord and compel us to suspect that the scales possess 
little, if any, infectious power, except as they have been' contaminated by 
the poison from other sources, especially the mucous secretions. 

It seems quite certain, in any event, that the infectious' principle 
resides at least in other portions of the body as well, if not solely there. 
The contagiousness in those cases in which only a scarlatinal angina 
has occurred, without any involvement of the skin, is too well known to 
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demand further notice hci'c. Oertainlv, then, the soeretion from the 
mouth and nose contains the infectious germ. This view is ado])ted hy 
many and would appear to be proven witli fair eertaiuly by the experi- 
ment of Stickler ('77), -who injected hypodennieally 10 (-hildren with 
mucus from the moiith and pharynx. All of tlu'se tlevelopt'd severe at- 
tacks of scarlet fever. ISTo exptwinients with blood havt* becui conclusive. 
Whether the excretions from the bowels un<l kiihieys contain tin* infectious 
principle is not certainly known, but analogy t<> certain other diseases 
make it probable, and this must be ke})t in mind in the mattm* of pi’e- 
ventive treatment. The same is true of ]»us fi*om any .source }»roduced 
during the existence of the disease. 

Method of Dissemination and Persistence of Virulence. — 'riii.s is close- 
ly connected with the topic just diseusseil. Tlu‘ tenacity of life of the 
germ appears to be variable, hut certainly umhn* some cirenmstances is 
very great. Some remarkable in.stances arc on r<‘cor<l, hut are not free 
from doubt, as, for instance, the case reported by 11 ihleubraiul (oT) of 
over IY 2 years, and the still more remurkahh* <*asc of Ihicck, (piotcd by 
Johanessen (4:4;), of virulence retained for ;20 year.s. Murch<‘son (60) 
gives an instance of persistence of vitality for 4 nionth.s; Lomuud (52) 
for 133 days; and Sannee (71) for 73 days. Xol (tidy is tlu' germ ca- 
pable of living for a comparatively long tinn* a]>urt. fnuu tin* IhkIv of the 
host, hut it is often difficult to kill, as shown by its p<'rsisten(M» in rooms 
in spite of the disinfecting methods which may have been luuployt'd. It 
is questionable whether the am carries the dry giumis in a virulent form 
to any extent. Close contact with the ])ati<‘nt is umhuihtcdly the most 
frequent way in which the disease is ac*(inin*(l, hut it also .s(H*ms certain 
that it is more easily transmitted mediately than, for insfaiuu*, is measles. 
The bed and body clothing are ready carriers of th<* g«‘rms, as ar<* honks, 
toys, letters, and the like. The transmission by a third unatrccteil person 
is possible, hut not common, if any degree of eaiition is prcscrv«‘d. This 
appears to he the more recent o])inion. It is only wlu'n* the individual 
comes into unusually close and prolonged eonta<'t with the patient, and 
without care comes into similar as.sot'iation with otluu-s, that any great 
danger exists. Were it otherwise, wo should far more freipumtly know 
of transmission by physicians than is the ease. 

The possibility of the dissemination of scarh't fever by milk is a 
matter of great importance. Well-authentieatetl instam*es luiv(‘ rtqx'atedly 
been reported where the disease has exi.sted in the families of the milkers 
and was carried to others. This condition ha.s been studied of recent 
years especially by Freeman (25) and by Ivuber (43). 

Last is to he mentioned the ready dissemination of the disease by those 
just beginning to show symptoms, by those convalescent from it, and by 
those who probably have the disease in an unrecognized form. This can 
best be considered in the next section. 
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Period of Greatest Infectiousness. — It appears certain that scarlet fe- 
ver can be communicated at the very beginning of symptoms, and prob- 
ably during the last few days of incubation. Were this not the case 
there would not be the difficulty constantly found in stopping the prog- 
ress of an epidemic in schools, garrisons, and the like. The onset of 
the disease is so sudden and the symptoms develop so rapidly that sep- 
aration of the patient takes place immediately in most instances. This 
belief in the early transmissibility of infection is the view adopted by 
many recent investigators. The only objection to its truth is the fact 
that patients with mild and entirely unsuspected scarlatinal angina may 
mingle with uninfected persons, and that the spread of scarlet fever may 
be due to this source. There are sufficient instances, however, where the 
possibility of this could be excluded to prove that the infectiousness is 
great, if not greatest, early in the attack, or even just before symptoms 
appear. On the other hand, the fact that the disease may spread to other 
members of the family after an inmate of a scarlet fever hospital has 
returned home, proves that the later periods of the disease are not with- 
out danger. The statistics of the English hospitals, where the matter 
has been studied with especial care, show the occurrence of “return cases'’ 
in about 3 or 4 per cent, of all the cases of scarlet fever treated. The 
sentiment in many hospitals, however, as shown by the collective inves- 
tigations of Millard (67) in twenty-one institutions, is that this occur- 
rence is no more frequent after 4 weeks of illness, even if the patients 
are sent home still desquamating, than if the usual 6 weeks of isolation 
is adhered to. It is to be remembered, too, that transmission of scar- 
latina late in the attack by no means proves that the infection is produced 
in the later stages of the disease. It indicates only that it may persist ; 
and it seems very probable that the return cases acquire the disease from 
patients with uneured affections of the nose and nasopharynx (Barlow, 
7 ; Preisich, 64) . It is likely that patients suffering from nasopharyn- 
geal discharge or from purulent otitis, or purulent secretion from other 
sources consecutive to scarlet fever, may retain the power of communicat- 
ing the disease for long periods, but that those without these affections 
are free from danger to others in from 3 to 4 weeks. The uncertainty 
in this matter is shown by the fact that Igl (40) would make the ex- 
clusion from school only 3 weeks, while Schick (73) advises 8 to 9 weeks’ 
absence; and Sorensen (75) says that even this period does not insure 
safety. 

Mode of Entrance of the Germ. — This is as yet not certainly known. 
The germs in the air close to the patient probably enter the nose and 
mouth of the exposed individual, and thence spread through the system 
by way of the bronchi and lungs, or are swallowed and enter through the 
alimentary tract. With the great susceptibility of the tonsils to the en- 
trance of microorganisms of other sorts, it is very likely that they play 
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no inconspicuous part in scarlet fever. Iii the ease of infection by milk, 
entrance of the germs may possibly he eitlu'r hy way ot the tonsils or of 
the gastroenteric tract; in snrgieal scarlet, fever they j)robably enter 
through a wound already present. 


PEEVENTIVE TREATMENT 


In the light of what has just been stated regarding the lack of accu- 
rate knowledge of the cause and the method of disseuiinat ion of scarlet fe- 
ver, it is evident that methods of })i-eventiou eanuot !«■ carried out with the 
effectiveness which is to be desire<l. Not what is proven ahsolutidy neces- 
sary, but what may be necessary must he ilom* to safc'guard others than 
the patient. The usefulness of terminal disinfection, for instance, is be- 
coming more and more qiiestiouahle, as recently well pointt'd out hy 
Chapin (13), and earlier hy many others; hut inifil we have some more 
positive data on the subject we ur(' safer in going pmdiaps to unneces- 
sary extremes in the Tvay of preventive treatment. 

Quarantine. Isolation. — In view of the fact that the iransmissihility 
of the disease certainly begins early, a patient attacked by .scarlet fever 
should be separated immediately from other meml)(‘rs of the family. The 
question often arises in practice whether inter<*ours(' Ixd’orc* or at the 
time the symptoms appeared has not becai so intimate that, su<*li separa- 
tion is useless, on the ground that the infection has already Ikhui actpiired. 
The event shows that this is true in many instances, hut, not in many 
others; and, since no certain conclusion can h(‘ drawn in an individual 
case, and since tlie disease is a dangei'ous om*, tlu* hemdit of the doubt 
must always be given to those who have bixui e.xposed, and further asso- 
ciation with the patient should cease. On the other hand, those thus 
exposed must be viewed as suspects and kept apart from otlntrs. 

The methods to be followed in the quarantining of th<* patient and 
the general safeguarding of others may well be given in fuller detail. 

JRequirements of the Sich-room . — Other thing's being etjaal, tlu' room 
should be in the upper part of the house, in ord<n* to separuU' the pa- 
tient as far as possible from other membei's of the hou.s(diold. This por- 
tion of the building is also farther from the noise of the street and of 
the house in general. Provision must be made for salisfaetovy heating 
and ventilation. This is usually, of necessity, such as the already exist- 
ing construction of the building permits; but when th(>re is any choice 
in the matter, a room with a fireplace offers many advantages. Heating 
by oil stoves or gas stoves without direct eomiuction of the ])ro(luets of 
combustion to the outside air is a harmful method, whih* hot- water heat- 
ing and steam heating make no pi’ovision for ventilation. Successful 
ventilation is well accomplished hy the fireplace, if in use, us the draft 
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produced by the beat draws air through the room from the windows. If 
no fire is kindled, inspection should be made to insure that the opening 
of the flue has not been closed by a slide or other cover, as is often the 
case. Ventilation may also be had through a window, care being taken 
to avoid direct drafts upon the patient, especially during convalescence. 
Window-board ventilation is very satisfactory. In other eases a frame 
covered with cheese-cloth may be fitted in the window to allow free access 
of air while checking the rapidity of currents. Screens are of great value 
to protect the patient from direct drafts. 

nothing aids so greatly in the convenience of treating a case during 
isolation as the possibility of securing a sick-room which communicates 
directly with another room, preferably a bath-room, this again opening 
into an entry. With this combination all doors into the sick-room, ex- 
cept that from the ante-room, should be closed, and the cracks about them, 
as well as' the key-holes, stuffed with raw cotton. The door from the ante- 
room into the entry should be kept closed except at the moments of the 
necessary gaining access to or leaving the sick-room. At this door a sheet 
should be hung and kept moistened with a 5 per cent, solution of carbolic 
acid or a 1 to 1,000 solution of corrosive sublimate. The likelihood of 
this procedure having any practical value is very questionable, in the 
light of what has been said earlier, since the disease is probably not spread 
by flying scales or by currents of air ; but, in view of the uncertainty still 
prevailing, it is a wise precaution, as it can at least do no harm and is 
tin additional reminder to the family and attendants that the disease is 
an infectious one. The windows in the ante-room should be kept open 
at all times, if possible, and the door from this room to the sick-room 
generally closed. In this way the sick-room is practically cut off from 
the rest of the house, except by what is in reality an out-of-door passage. 

All pictures, carpets, curtains, and unnecessary articles of furniture, 
especially if upholstered, should be removed from the sick-room, and all 
clothing not in actual use. Only such books or toys should remain to 
which no special value is attached, and which can be destroyed later. The 
nurse in attendance ni^on the patient should wear wash dresses and a 
rubber, oil silk, or washable covering for the hair. When it is neces- 
sary to leave the house, these garments, as well as the shoes, should be 
discarded in the ante-room, the clothing for out-of-doors put on, and the 
nurse pass directly out -without intercourse with other members of the 
family. Before leaving the ante-room she should carefully disinfect her 
face, hands, and neck with a 2^ per cent, solution of carbolic acid or 
with 60 per cent, alcohol, and gargle her throat with an antiseptic solu- 
tion, such as liquor antiseptieus. It is better, as a rule, that she 
take her meals in the sick-room or ante-room, rather than in the general 
dining-room. 

Others in necessary attendance should protect themselves and use dis- 
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iufeetants in a similar manner. Tlic ]>livsu*iaii sliould r<>tuov(‘ liis coat 
and don a "washable gown wliicdi fast<*ns elosolv uIkiuI the neek and reaches 
to the floor. On his head he should wear a rul>h<‘r or washahle cap, and 
overshoes on the feet. 'When not in nse thes(> ganmaits may with ad- 
vantage be kept in a covered vessel, such us a nu-tal hucki*t. or ]>oivelain 
jar with a lid, in which a small amount of formaIdel»yd(‘ solution has 
been placed. The disinfection of the thermometer, sfethoseope, and other 
instruments should not be forgotten. 

The food for the ]>atient should l)i‘ brought to llu* slu‘i‘t<*<l dtMU’ of 
the ante-room hy an atliuidant ami left th(*re for the nurse to lake in. 
All dishes, spoons, and other eating ntensils shouhl lu* waslu'd, and (dther 
allowed to soak for an hour in a a }>er cent. soluti<in of earholie aeid, or 
boiled. The bed-clothing and that of the ])atient should iu like maimer 
be soaked in a 6 per cent, carbolic acid, or a 1 t<i sublimate solution, 

wrung out, and removed by an attendant from tlu* door of the ant(*-rooni. 
In this condition tlnw may be bamlleil with imimnity by anyone and 
washed with the other honsebold linen. As jinrehasing a larg’<' ana amt of 
5 per cent, carbolic aeid solution is an e.xpeusivi* and inconvenient method, 
a strong stock solution should be jirepared, such as the following: (’ar- 
bolic acid (Calvert’s ISTo. 4), (1 flnidounees; gly<*(*riu, ■! tiui<bmne.es. 
Adding 2% flnidonnees of this to enough water to mak(‘ a <jmirt will give 
approximately a 5 per cent, solution. It should he stirred ihorougbly until 
the carbolic aeid is entirely dissolvtal. 

When the disease is over and the ]mtient rcanly 1<i la* rmnoved from 
quarantine, he should receive a thorough disinfi'et iug siddimale hath of 
the strength of 1 to 10,000; and have, his head waslual well with another 
sublimate solution of the strength of 1 to 2,000. Tlu^ throat is then to he 
gargled thoroughly with liquor antise])ticua or other antisej>iie iluid, 
the nose douched or sprayed with a .saturutc‘d solmiou of lh)rie aeid, and 
the ears douched with the horic acid solution, or with oin* of 1 to 10,000 
sublimate. He should then bo removed to anotlnw room and *iresse(l iu 
fresh clothing. A final disinfection of the room follow.^; the floor aiul 
woodwork, and the walls, when unpapere*!, being .stMudduMl with soap and 
water and then with a 1 to 1,000 snhlimatt^ solution, and tlu‘ room and 
its contents subjected to formaldehyde gas for at b‘ast 12 hour.s. Th(‘ 
method of employment of tliis varies coiisideimhly. It is more t‘fli<*ae!ons 
if combined with steam if the contenks of the i*oom ])(*rmit of this. The 
formalin candles or lamps are very satisfactory for family ns(‘ where tbi^ 
local health-boards do not attend to the matter. It is a<Ivisable, liowever, 
to use the tablets or tbe candles in at least double tlu' number rccoui- 
mended by the makers. Papered walls had better he scriip(*<l and 7 ‘(*])a- 
pered. When it is possible to do so the mattrc.sses an<l pillows should be 
removed and disinfected in a municipal steam sterilizing ])hint, and this 
applies also to the carpet, if of necessity it has remaine<l ou the floor. 
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EresE air and sunlight are great disinfectants. It is consequently ad- 
visable to allow the room after fumigation to be exposed to both these 
agencies for a week or more before it is reoccupied. It is, in fact, ques- 
tionable whether disinfection is of any greater value than thorough cleans- 
ing and exposure to the air. However, until the matter is settled, it is 
certainly advisable to follow every precaution possible. 

[I have for many years given up the use of chemicals to prevent the 
spread of scarlatina, except for fumigation and cleaning walls. Theo- 
retically the eiSciency of chemicals has not been proven, and practically 
nothing can be absolutely proven until the cause of scarlatina is known. 
If the other more important measures are better carried out by the addi- 
tion of some harmless chemicals, there can be no objection. — Editor.] 

Family . — As it is certain that the disease is spread especially through 
intercourse, all such must be forbidden as far as possible. Other non- 
immune children of the family should at once be taken from the house, 
when this is feasible, and should be kept from school and from other 
children until such time as the outside limit of a possible incubative period 
is passed, lest they have the disease already developing in their systems. 
After this period there is no reason for treating them longer as suspects. 
The father of a well-isolated patient, if not coming into contact in any 
way with the child, may continue to attend to his business unless it is of 
a nature where he is thrown intimately with many young persons. Even 
under this latter condition there is no special danger, but to avoid criticism 
it would be better that he change his residence temporarily. Immune 
children who have already had the disease are in like manner not a source 
of danger if the patient is thoroughly separated from them ; but for the 
same reason, if they continue to live in the house, they should avoid inter- 
course with other children until quarantine is removed. 

Duration of Quarantine . — The necessary isolation is a matter much 
discussed. In the mild cases, without especial involvement of the throat 
and with no nasal or pharyngeal complications, it is probable that 3 weeks 
is sufficient. In more severe cases 6 weeks is probably safer. When any 
nasal or oral discharge has continued, quarantine should be extended, and 
it is uncertain when safety can be assured. In general in scarlet fever 4 
to 6 weeks is probably a safe duration of quarantine, the former being, it 
would seem, just as safe as the latter period, which is the one most gen- 
erally observed. 

Prevention in Hospitals. — The method of checking the spread of the 
disease is a puzzling proposition which the hospital physician often en- 
counters. When a case of scarlet fever develops in a general ward for 
children, the usual practice is to remove the patient at once to isolation. 
When possible the best plan then is to place all the other inmates in a 
separate ward, where they can be detained until it is discovered whether 
any of them develop the disease. After the incubative period has elapsed, 
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and no case has developed, they may all returned to tlu' ori.iiinal ward. 
If, however, cases have oec‘urre<l, llit>se net attaek<*«l must remain until 
the incubative period is again passed. Iii the meantiuH* th<‘ (irigijial ward 
is fumigated and is then ready to receive new ]>atic*uts, thus avuidiuo- fljQ 
necessity of closing, and the eonsetpient interfenmee with the service. 
Very excellent results, however, arc often obtained by uu'rely removing 
the patient from the general ward, disinfecting the bed ami p(>rhaps a(l- 
jacent ones upon each side, and continuing to admit other patients as 
usual. As scarlet fever is a (lisea.<e which will not spread with anything 
like the ease of some other infectious dis{‘ases, this proeetlnn* is a reason- 
able one. In some hospitals, espeeially on the continent of Europe, the 
‘‘box system” is employed. In sneh cases tlu' adVctetl ciuld is merely 
surrounded with a box-like screen, .‘j<nuetimes reaching from tlu* lloor to 
the ceiling, and admitting ventilation from a window behind tlu* bed; 
often not extending completely to the floor and reaehing only part way 
to the ceiling. This screening is d<tne on the theory that tlu* disease is 
not spread by the air, hnt by contact. Other children are tlius k(*pt from 
access to the patient, and the. nnrst*s are made att<*ntive to tlu* fact that 
the patient is in a way isolated, and that strict precautionary disinfc<*tant 
measures are to he followed by them. 

There is good aiithority for all of these methods of proei‘dnre de- 
scribed. When, however, a number of ca.s<*s break out in a war<l, there 
would appear to he no question that the wis(‘st cour.s<‘ is to ch»se it en- 
tirely for a time, and then disinfect it thoroughly. Som(*times, iud(*cd, 
even after such disinfection, there up}K*ars t<» p<‘rsist a remarkable ten- 
dency for fresh cases to develop from time to time*. 

Prevention in Schools. — The readiness with which sc'arlet fever is 
communicated before symptoms show themselves, to whieh referene(‘ has 
already been made in disenssing the cause of the disea!<<*, renders the pre- 
vention of its sjmead in schools a matter of thc^ greatest ditlienlty and 
uncertainty. To allow children to continue at a .school wlu're searl(‘t ftn'cr 
has appeared undoubtedly adds to the danger of their c<mtra»*ting it. On 
the other hand, to close a school on the dcveloj)ment of a few eas(*.s int<‘r- 
feres enormously with the education of the childr<‘n in general without 
corresponding protection, as v. Jiirgenson (45) has wt‘11 pointed out, and 
is hardly a practicable procedure. lie instances the closing (»f tlu* sehoitls 
in Tubingen for nearly a year and a half. The only method, both prac- 
ticable and safe, seems to be at once to jmohibit the att(*ndance at school 
of all members of a class in whieh scarlet fever has made its appearance, 
thus keeping away those children who have been most cdost'Iy ass<K*iated 
with the patient, and who may be suspected of being in the incubative 
period. This applies equally well to day schools and to boarding schools. 
If the disease becomes at all epidemic, of course the closing of the whole 
school becomes an unfortunate necessity. 
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It is to be borne in mind that a general spread of the disease may 
be even fostered by the closing of a school, since the exposed and possibly 
already infected children are turned loose to mingle freely with their 
friends elsewhere. 

Prevention by Drugs. — ^For many years belladonna was advised by 
the homeopathic profession as a preventive of scarlet fever. Speransky 
(76) reported cases tending to show that the administration of arsenic 
was capable of preventing the disease. Other drugs have been recom- 
mended, but there appears to be no good evidence that any of them pos- 
sess a positive protective power. 

Preventive Inoculation. — Some work has been done in this line, but 
with no convincing result. Eeference has been made to the experiments 
of Stickler (77) in injecting children subcutaneously with the mucus 
from the throat of scarlet fever patients, in the hope of developing an 
abortive attack, but resulting in producing the disease in a severe form. 
In portions of Russia a serum devised by Gabritsehewsky (26) has been 
used as a preventive in about 60,000 cases, apparently with good results, 
the disease being produced in a very mild form. This is said to protect 
from any recurrence of scarlatina as far as present experience goes. Cor- 
roboration of these results is needed. Kolmer (49) found it without value. 


TREATMENT OP THE ATTACK 

General Hygienic Measures. — Hygienic measTires are first to be con- 
sidered. The selection of the room has already been discussed to a cer- 
tain extent. The temperature should be not over 60 to 65° F. during the 
febrile stage, and even after this it is better to keep the room reasonably 
cool and the patient warm in other ways. Fresh air is essential, but it 
is important to avoid direct drafts upon the patient, since various com- 
plications may follow. This applies, however, ehiefiy to convalescence, 
as during the existence of fever it is difficult to efiect any danger- 
ous chilling of the patient. The obtaining of fresh air without drafts 
is, however, a matter easily managed. Reference has already been 
made to this (page 118). The coverings on the bed should be light 
during the febrile stage. Later they may be those most comfortable to 
the patient. Ablution should be given at least once every day. There 
was never good reason for the once common practice of allowing a scarlet 
fever patient to pass days or weeks without bathing. Even when fever 
has ceased there is no possible danger of chilling if the ablution is per- 
formed carefully under the bed clothes, or with the uncovering of but 
one part at a time. The diet should be light, milk constituting the major 
portion of it. The diuretic effect of milk is excellent, and relieves greatly 
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the strain, thrown on the kidiuws in this <lis('as<‘. Where milk is re- 
fused or is taken in insufficient ({uantities, cen^nl porridu'es may be em- 
ployed. Digestible fruits are at all tiin<*s ])ermissilile. In fact, througli- 
ont the attack it is important that the j)atient !><* not underfed. The giv- 
ing of meat and eggs, howtwer, is, in my o]>inion, het1<‘r <lelayod until 
at least after two weeks of the illness have ])assed. It is important also 
to ensure that water be taken very freely. 'I’liis may Ix' eitlau’ plain or 
carbonated, or one of the alkaline mineral waters, sneli as Vichy. In 
severe cases, where food is r<‘fus<*d on ae<-o\mt of ditheulty in swallowing, 
or as a result of the nnconscious or (hdirions state, feeding by rectal in- 
jection or gavage may be necessary, rnder these circumstances the diet 
ordinai’ily to be preferred may have to l)o abamhuicd and tlu* ft )o<l adminis- 
tered in concentrated form. Some investigators, amongthiun (uu’sth'y (29a), 
believe that the administration of a dU*t containing the ordinary amount 
of meat has no influence in incrca-ting tho number of cases of nephritis. 

It has long been a common practice to ortler a daily inunetion with 
carbolized oil (10 or 20 grains to 1 ounce), with the itlea <d’ tlisinfeeting 
the skin and thus cheeking the s})r<‘a<l of tlu* diseast' to others. If the 
scales are as little harmfid as is now maintained, this is not, iu*<'essary'. It 
may, however, be of service in allaying the itfdiing, which is ofttui tronble- 
some. In the case of little children the susceptibility to carbolic, acid and 
the danger of poisonous al)sorplion must be borne in mind. Iti such cases 
a weak thymol ointment (1 i)er cimt.) may he sub.-titut(‘d if inunction is 
desired. A daily inspection of the mouth, throat, and nose should be 
made, in order to prescribe approjudate treatment at once if indicated. 
The urine shoixld bo cxan)iino<l every one or two days for at l(‘ast thi’ce 
weeks. Rest in bed must be insisted upon even in the mihh'st cases for 
10 days to 2 weeks, and in average ones oertaiidy for d weeks in order to 
avert as far as possible irritation of the kidneys hy lxi<lily exercise, and 
to lessen the danger of a post-scarlatinal ne])]iritis. 

Inasmuch as there is reason to believe that cas<‘s of scarlet, fever with 
septic manifestations are capable of transmitting this secondary infection 
to others with the primary disease, the separating of thcs<> <‘ases from others 
is desirable. It would appear, in fact, as though wo were dealing with 
two disorders — ^that d\ie to the primary scarlatinal toxiii, and that depend- 
ing upon streptococcic involvement productive of eompli<‘ations- 

General Medical Treatment in Average Cases. — Liith; internal medi- 
cation is required in ordinary cases. Many drtigs have lx‘en recommended 
as more or less specific. Illingworth (41) believed that the hiniodid 
of mercury would cut short the attack and cause the ra.sh to disappear 
rapidly, and this opinion was supported hy Dukes (20). Alehary (55) 
upheld the abortive power of salicin. Gurgen veil (14) supported' others 
who believed in the mitigating influence of inunctions of oil of eucalyp- 
tus, and Ross (67^ thought that decoction of cinnamon could abort an 



TEEATMENT OE THE ATTACK 


125 


attack. Otlier drugs have been recommended from time to time, hut 
there is no positive evidence that any of them possess real value. 

The dietetic regimen prescribed and the ingestion of plenty of water 
may be sufficient to maintain diuresis. In addition a febrifuge and 
diuretic may be ordered containing, for instance, spirits of nitrous ether, 
potassium citrate, ammonium acetate, or potassium bitartrate, but no 
drug which can be irritating to the kidneys. There is no particular value 
in chlorate of potash in this disease, and it is a remedy capable of doing 
harm. Warm tub baths are useful to relieve nervousness or restlessness, 
or to reduce temperature. Stimulants are not required. If the patient 
is old enough he should employ an antiseptic gargle frequently, such as 
liquor antisepticus, or permanganate of potash (1 to 8,000). In the 
efforts to medicate the throat as well as to promote diuresis, the older, 
well-established custom may well be followed of administering every 1 or 
2 hours small doses of the tincture of the chlorid of iron, directing that, 
although the mouth may be washed afterward, no water may be swallowed 
immediately. This allows the astringent and distinctly antiseptic chlorid 
of iron to remain in contact with the throat much of the time. 

Nothing is to be gained and much discomfort is caused by overdosing 
in this disease. The treatment must be purely symptomatic. This brings 
us naturally to the consideration of the therapeutics of special symptoms, 
one or more of which may be much intensified in the severer cases. Some 
of the conditions to be described under complications might readily be 
spoken of here. In fact the demarcation between complications and symp- 
toms cannot be very closely drawn. 

Fever . — Moderate elevation of temperature reaching 103 or 104° E. 
and lasting but a few days is never of itself a sufficient cause for alarm. 
It is not so much the height of the temperature as the effect upon the 
system which demands attention. The employment of hydrotherapeutic 
measures is generally to be preferred to the administration of drugs if 
the element of temperature requires active treatment. Sponging with 
warm water of 90° to 100° E., with or without the addition of alcohol, 
is often effective, and certainly adds greatly to the comfort of the pa- 
tient. It must be done thoroughly in order to make it successful in re- 
ducing temperature. The bed covers and the greater part of the body 
clothing should be removed and the patient placed upon a blanket, under 
which is a rubber protection for the bed. The water should be applied 
freely, beginning with the head, and the process continued for 10 or 15 
minutes, and repeated every 3 hours or oftener. When water of 
this temperature is not efficacious, cooler water may be used of a tem- 
perature of 66° to 80° E., depending upon the case. It is always essen- 
tial that a good reaction be obtained. If the patient remain cold for any 
length of time, with blueness of the hands and lips and feebleness of 
the pulse, the procedure does more harm than good. 
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Then, too, in the ease of children <>f an a,a:e where the application of 
sponging, even when warm, is often unpleasant and (wcasions <‘rying 
throughout the process, the length of time re(juired is a distinct <lisiulvaii- 
tage. The administration of a warm tub hath is then ottcui not only more 
grateful, but more efficacious as well, and retjuires a shorter time. The 
child is undressed and placed in a bath of t(» 100' F., wh(*re he stays a 
varying time, averaging o miniites, acconling' to the effect i>roduccd. He 
is then removed from the bath, g'iven a very hasty and imperft>ct drying, 
enveloped loosely, including the arms, in a blanket ])inne<l umler the, chin, 
and put in bed. Here he may be allowed to sleep if he will, while mean- 
time the antipyretic effect continues in favorable eases. Lat(‘r, in an hour 
or so, the blanket is removed and the ehihl drio<l anti pnt inttt his night 
clothes. Where there is decided hyperpyrexia with threatening nervous 
symptoms, more vigorous procedures may ho lu'oded. Here a <*ool bath of 
70° may be indicated, or in older, more vigorous subjeths, very exception- 
allv one colder than this. 

The warm or cold pack is in many instances more <‘ffieu<*ious than the 
tub bath and better tolerated. It needs to h<* frt'tpiently r<‘peat(‘<l. (lener- 
ally it is given in the usual way, namely, wiaipping the patient in a 
sheet wrung out in water, and then, with this in position, wrapping 
him in a blanket. Should the tempcratui’C Ik: alarmingly high, tin' blan- 
ket is not used, but folded towels are dipped in very cold water, prcsse<l 
out, applied over the patient’s body, and re<lippcd ami reapi)lio<l at short 
intervals. The cold pack used in this manner is a powerful antipyretic 
measure and should he used wnth care. In fact, a caution must be given 
with regard to all antipyretic proee<lures. They must never be used as 
routine measures, simply because a temperature is high, and they must 
be carefully adapted to each case, wdiich should be meantime carefully 
watched. The existence of decided cardiac weakness is a contraindica- 
tion to cool baths, and often to baths of a higher temp(*ruturo. 

It must he remembered that patients in early ehihlhoo<l and espe- 
cially in infancy usually tolerate cool wat{‘r badly in any febrile dis- 
order, and warm water is equally serviceable ajid less (lang(>rons. 

Occasionally the need arises for the reduction of temperature in 
cases where hydrotherapy cannot be employed. Under such (dnnimstanecs 
antipyrin or phenacetin may be given, but the effect must be carefully 
watched. These drugs are usually not depressing in afebrih* .states, but 
frequently do cause unfavorable results if febrile tenq^erafurc be lowered 
by them too rapidly or too greatly. They should be given in small 
doses frequently repeated until the desired result is obtainetl. There 
are times when they are very serviceable, biit these are the (•xee]')tions. 
The inunction of guaiacol carbonate upon the abdomen is also capable 
of producing reduction of temperature, but often too energetically and 
unsafely. 
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Cerebral and Other N ervous Symptoms . — ^What has just been said 
regarding the treatment of high temperatures applies here as well, since 
it is generally in the relief of nervous symptoms accompanying fever 
that hydrotherapy finds its greatest value. In addition, an ice cap may 
be applied to the head in the effort to allay nervous excitement, but the 
effect seems very uncertain, except in infancy, where the depression pro- 
duced by it is sometimes too great. Eor restlessness, jactitation, and 
symptoms of impending convulsions the warm bath of 100° F. is often 
extremely useful, even when decided fever is present. The bromids, 
veronal, and sometimes opium are of benefit if restlessness and sleepless- 
ness are great. It is only when decided hyperpyrexia is attended by 
dangerous cerebral symptoms that the cool bath is to be employed in early 
life. The coal-tar preparations often fill a useful place in the relief of 
nervous manifestations, even when no special elevation of temperature 
is present. Delirium, stupor, jactitation, grinding of the teeth, and 
similar symptoms are often relieved by them in a manner which can 
not be satisfactorily explained by the mere reduction of temperature. 
Nevertheless, the need for this treatment is not frequent, and the danger 
of too decided a fall of temperature and consequent prostration must 
never be forgotten. 

Cardiac WeaJcness. — A condition characterized by rapid, feeble heart- 
sounds and pulse, and by coldness and cyanosis of the extremities, de- 
mands stimulation. How energetic this shall be depends always on the 
needs of the case, and these must be carefully considered, as both under- 
stimulation and overstimulation are to be deprecated. Alcohol in some 
form is one of the most rapid and satisfactory stimulants. Camphor 
dissolved in almond oil (1 to 10) and given hypodermically is a powerful 
and quickly acting remedy in urgent cases. [In a large experience in 
scarlet fever, I have found the double salts of caffein or adrenalin very 
efficacious in acute myocardial insufficiency in the acute infectious dis- 
eases. They should be given hypodermically, first the adrenalin and 
then, because its effects are more lasting, the caffein. When necessary, 
venous infusion of a normal salt solution containing the requisite dose 
should be done. This is reserved for the most urgent eases. — Editor.] 
Digitalis is invaluable, but takes a day or more before much good can 
be expected from it, as sho^vn by the experiments of Hale (32), and 
earlier by many others. The tincture is probably the best preparation, 
but the strength of this varies greatly. Strychnin is a useful tonic and 
stimulant, but must not be pushed to the extent of increasing restlessness 
and sleeplessness, and is always to be avoided when there are symptoms 
present pointing toward convulsions. Nitroglycerin is an excellent and 
prompt remedy in urgent indications of cardiac failure. The effect is, 
however, transitory, and the dose must be frequently repeated while the 
need for it lasts. 
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A poorly developed eruption is ii eommon att<‘n<l;int of debility de- 
pending upon cardiac weakness. Tlu* old jtructii't* ot giving a liot bath 
to bring oiit the rash was often a goo<l one; not. that the recession of the 
rash in itself was a matter of any mouu'iit, hut that if was an index of 
imperfect peripheral circulation which the hot hath teinhal to relieve. 

Sepsis . — Sepsis develojis generally from a local lesion of the throat, 
as seen in anginose scarlet fever, ami tin* const if ufi<»nal involvement may 
be at first, or remain, not gToat. In otlu'r case's th(*r<' is early evidence 
of widespread septic poisoning. The treatment must be support- 
ing and stimulating. As forms of stn'ptoe<K*ei are the cause of the con- 
dition, it is here particularly that the uutist reptoeoe('ic serum should 
offer the greatest hope of henetit. The n'sults are, however, (piestionable, 
as the nature of the sti’eptoe(x?cus is uot ei'rtainiy kiiown (see Serum 
Treatment). Xlypodemioelysis, cnteroclysis, and (‘V(*u intravenous in- 
jection of a physiological salt soluti<ui are indicatotl in the effort to elim- 
inate the toxins from the system. 

Treatment of Convalescence. — Apart from thc' carc' in the matter of 
exercise, diet, and exposure already n*f(>rred to, pati<‘nts during conval- 
escence frequently refjuii'e tonic tn'atnu'ut for a degree of <l<'}>ility which 
often continues, and which i.s quite decided after severe eases, (diange 
of air is now one of the best remedit's, selecting by jjrc'ff'rence localities 
where the patient can be in the open air tin* gn'aler portion of the day. 
The anemia which often remains demands tlu' a<lniinistration of iron in 
some form for a considerable time. Btrychnin, too, is a servi<'<'ablc gen- 
eral tonic. 

Serum Treatment. — ^Many attemjit.s have been made to modify the 
course of scarlet fever by the use of specific. s<'ra. Tlu* rt'sults have been 
far from uniformly satisfactory, and the opinions f>f those who have 
used them are greatly at variance. One of the earliest (‘inployed was 
Marmorek’s (54) antistreptococcic serum, applied by hims<‘lf to the 
treatment of scarlet fever, on the ground that this disease was due to a 
streptococcus. Inasmuch, however, as the serum was one ]>repared from 
the streptococcus pyogenes derived from patients with other <lis<'ases than 
scarlet fever, theoretically the results could not be encouraging. Bagin- 
sky’s (6) experience with it was not satisfactory. (ioo<l residts might 
with reason he hoped for in septic complications, and such, imlc'cd, have 
repeatedly been reported. Later a serum wms pr('])ared by Anmson (2) 
by the inoculation of horses with streptococci derived from various sources 
from patients with scarlet fever. The antistreptococcic serum prepared 
by Menzer (66) was tried in scarlet fever by Heubner (o(>), but without 
encouraging results. Oampe (11) reported favorably on the serum pre- 
pared by Marpmsinn, derived from the scales, urine, and blood of scarlet 
fever patients, and rather an extractive substance than one based upon 
the presence of streptococci. Van Lier (80) obtained no discoverable re- 
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suits in 40 eases. Hartung (33) believed the action favorable. The in- 
jection of the blood serum derived directly from patients convalescing from 
scarlet fever has been recommended by Eoger (66), Weissbecker (82), 
Huber and Blumenthal (39), Leyden (51), and others, but the results 
have not been convincing. V arious other sera have been employed, but the 
one which has excited the greatest attention, and the application of which 
promises most, is that prepared by Moser (58), by a method somewhat sim- 
ilar to that used by Aronson, except that cultures were made from the blood 
of various scarlet fever patients, and horses inoculated with these. The 
serum was thus of a polyvalent nature. He reported excellent results, and 
the value of the treatment has been maintained by many, among them 
Escherich (22) and others; while still others (Heubner, 36; Ganghofner, 
28) contend that no good results follow. 

Of the value, indeed, of serum treatment in general, so much has been 
written in recent years that a full account would occupy more space 
than is possible here. An excellent review of much of it can be found in 
the contributions of Saltykow (70) and Fedinski (23). Although the 
results of trial are contradictory, enough has been done to warrant the 
employment of serum, especially against the septic manifestations. 


TREATMENT OF COMPLICATIONS AND SEQUELS 

Affections of the Throat and Nose. — ^Involvement of the throat in 
moderate or slight severity so consistently constitutes a manifestation of 
the disease that it might well be considered under symptomatology. When 
severe enough to demand special treatment, the nasal and pharyngeal 
conditions are rather to be regarded as complications. As in the case 
of all complications of scarlet fever, prevention is to be attempted in 
every way possible. The systematic spraying of the throat with antisep- 
tic solutions and the use of antiseptic gargles aid greatly in hindering 
the development of streptococcic invasion of these mucous membranes. 
When evidences of rhinitis are already present, the nose should be sprayed 
or syringed several times a day with a mild, warm solution of boric acid, 
a very weak solution of salicylic acid or thymol, or even with a warm 
normal saline solution. The syringing must be done with gentleness, 
avoiding the forcing of septic material into the Eustachian tube, with con- 
sequent infection of the ears. Pseudodiphtheritic (streptoeoeeic) involve- 
ment of the fauces often requires more energetic local treatment. Garg- 
ling is now inefficacious, even if the patient were well enough to perform 
it thoroughly. Eemedies are best applied directly, every two to three 
hours, with a spray or on a swab of cotton wrapped firmly on an appli- 
cator, which is more satisfactory than the ordinary camel’s hair brush. 
Diluted peroxid of hydrogen (1 to 2) is an excellent cleansing, antiseptic 
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substance, care being taken that a preparation is chosen free from de- 
cided acidity. In many cases, where no large amount of mombrane lias 
formed, this alone is sufficient, the treatment being repeated every three 
to six hours. Other suitable applications for swabbing are permanganate 
of potash (1:40) and corrosive sublimate (1 to rijOOO) ; and one of 
the best is diluted tincture of the chlorid of iron (Tr. ferri ehloridi, 1, 
glycerinum, 1, aqua, 2). 

Nitrate of silver in solution (5 or 10 gr. to 1 oz.) is a remedy em- 
ployed by many, and some of the newer preparations of silver are also 
useful. 

In addition to the means described, the use of ice bags over the region 
of the tonsils aud the frequent sucking of ice aid decidedly in limit- 
ing the degree of inflammation and relieving jiain to a considerable ex- 
tent. 

Always in making applications to the throat the exhaustion which 
follows the struggle of a rebellious patient must be lialanced against 
the good which the treatment may produce, and this is a matter which 
requires earefiil consideration and sound judgment. When it is deemed 
inadvisable to paint the throat, reliance must be placed upon atomiza- 
tion, employing for this purpose peroxid of hydrogen, uv sucdi solutions 
as those recommended for \ise in the nose. 

Sloughing of the tonsils requires the repeated application of power- 
ful disinfectant solutions, such as the tincture of the chlorid of iron, 
best in the form of Loeffler’s solution with toluol, or the employment of 
cauterization. True diphtheritic involvement of the fauces aud nose is 
a complication of sufficient frequency in scarlet fev(*r to influence many 
fever hospitals to give routinely immunizing doses of diphtheria anti- 
toxin to all scarlet fever patients. Should any ])seudomemhrane develop 
in a case of scarlet fever, the ease should be treated as an ordiuarv one 
of diphtheria, even without waiting for the result of the eultiire, which 
should be taken promptly. 

Severe anginose symptoms in scarlet fever always constitate a serious 
complication of the disease, and demand, besides the local measures 
described, vigorous supporting treatment They are, in fact, a local 
septic manifestation with more or less general septic involvement. Swal- 
lowing is frequently difficult and always painful, and much persuasion 
may he required to make the patient take sufficient nourishment. It may 
3onsequently become necessary to give all food in a concentrated form, 
3r even to employ rectal feeding or to use gavage. 

Otitis. — This is a frequent complication and sequel of scarlet fever 
found by Piigh (66) in 16 per cent, of 11,000 eases, and by Gordon 
(31) in 19.6 per cent, of 8,695 eases. These figures are exclusive of 
ffie cases in which there is merely slight pain in the ears. Avoidance of 
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tihe disorder is, therefore, to be sought from the outset of the attack of 
scarlet fever. Eaithful disinfection, of the throat and nose in the man- 
ner already described doubtless will prevent the disease in many instances. 
The wearing of a flannel cap covering the ears is also advised, with the 
intent of equalizing the circulation through this region. Should otitis 
develop, as shown by the increase of temperature and by severe pain 
and tenderness, the cap should certainly be applied and a hot water bag 
kept in apposition to the ear. Douching the canal with water as hot as 
can be borne with comfort aids in relieving the congestion. The instilla- 
tion of a few drops of a solution of adrenalin chlorid or of a 4 per cent, 
coeain solution is also often successful in relieving pain. The process 
is, however, very liable to advance to suppuration, and perforation oc- 
curs if paracentesis has not been required for the relief of pain before 
the discharge takes place of itself. In quite young patients it not in- 
frequently happens that the diagnosis of otitis is not made, owing to the 
absence of definite complaint, and treatment cannot be employed until 
perforation and discharge of pus occur. After perforation the treatment 
is that for suppurative otitis in general, the chief object being to main- 
tain the canal in an aseptic state. The possibility of the development 
of mastoid abscess is always to be borne in mind, since prompt surgical 
interference may be required in this event. 

Cervical Adenitis. — A moderate enlargement of the glands is nearly 
always present when inflammation of the throat is a decided symptom. 
This occurs early, and not infrequently becomes later a condition de- 
manding treatment. In the severe anginose cases an extensive inflam- 
mation of the glands and surrounding cellular tissue may take place 
early, producing, it may be, great swelling of the neck. The condition 
may become a gravely septic one. Ordinarily adenitis suffleient to con- 
stitute a complication or seqiiel occurs later in the disease. Schick (72) 
reports it a sequel in 7.2 per cent, of 900 eases, and Caiger and Dudgeon 
(10) in 11.4 per cent, of 10,983 cases. In the milder eases resolution 
takes place of itself, or may be favored by the continued application of 
an ice bag, with, however, a layer of cloth between the bag and the skin. 
In other cases iodin or ichthyol is successful in checking the process. 
Painting the glandular region with a thin layer of flexible collodion has 
also been found useful through the pressure which it exerts. Tonic 
treatment, especially with iron and strychnin, is indicated also in these 
cases. Where pus is evidently forming, the pain is best relieved by hot 
applications, which hasten the process and thus curtail the duration of 
suffering. The pus should be evacuated as soon as it approaches the sur- 
face. Nothing much is gained in these cases by an early, deep incision, 
since, if destruction of the gland has already begun, it will continue until 
it is entirely broken down and discharged. By this is not meant that 
a large amount of pus shoidd be allowed to accumulate before being 
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evacuated. In the gravest cases, where early extensive inflammation of 
the glands with cellulitis attends severe anginose scarlet fever, prompt 
and free incision is indicated if pus is being formed, or even without 
waiting for certain indications of this (v. Angina Ludovici). 

Gastrointestinal Complications. — Digestive disturbances are not, as a 
rule, troublesome. Diarrhea is a frequent complietition, but seldom of 
an inflammatory nature, and treatment is usually not required, and in 
any ease is that for mild diarrhea of catarrhal origin, such as the ad- 
ministration of bismuth, or perhaps opium. The tendency to diarrhea 
in this disease is, however, a warning not to use purgatives too freely 
early in the ease. Constipation sometimes retpiii-i's treatment, hut is best 
relieved by suppositories or injections. Tlie initial vomiting which ushers 
in the disease usually disappears promptly. In some cases, however, it 
may persist very obstinately. In this event earhoiiated water, cracked ice 
— ^which should he swallowed, not sucked — ecpnil parts of lime water and 
cinnamon water, or similar preparations may be euqdoyc'd. Occurring 
later, vomiting is oftenest a symptom of uremia, ami will h<^ referred to in 
considering nephritis. 

Arthritis. — This is seen as a complication or sequel in very varying 
frequency: 2.4 per cent, in 500 cases reported by Ashby (3); 10.1 per- 
cent. of 1,000 eases recorded by Ilerberg (35). Tilietber or not it is at 
all rheumatic in nature is disputed, and this renders the trt*atment very 
uncertain. Nevertheless, the administration of salicylates may W(‘ll be 
tried, together with the application of })rotec'tive dressings lo the afleeted 
joints. In the more unusual septic cases, where su])puratiou follows, sur- 
gical measures are often called for. 

Nephritis. — Involvement of the kidneys is one of the most dangerous 
complications and sequels of scarlet fever, and a frequent (me. Omitting 
from consideration the slight albuminuria with cylindroids and hyalin 
casts which is liable to occur in any febrile infective distjrdcr, the fre- 
quency of nephritis seems to vary with the epidemic. Ashby (4) found 
it in 6 per cent, of the eases; Caiger and Dudgeon (10) in 4 ])er cent, of 
10.983 cases; Eoyer (68) in 7.76 per cent, of 756 eases. It occurs 
certainly often enough to make it a serious consid(‘ration whether any- 
thing can he done which will perhaps prevent it. The etiological influ- 
ence of exposure to cold is questioned by many authoritie.s and has cer- 
tainly been overrated. As, however, local surface chilling undoubtedly 
increases the hyperemia of the kidneys, there seems no i-eason why this 
should not favor the action of any germs or toxins upon these organs. 
All such exposure is, therefore, certainly to he avoided as long as any 
doubt continues regarding the etiology. These remarks apply principally 
to surface chilling after fever has disappeared. During pyrexia it is, 
as preyiously stated, doubtful whether patients can be given “cold” in 
this way. In the same way, rest in bed and the consumption of an un- 
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irritating diet lessen the work which the kidneys are called upon to per- 
form, through the action of these procedures in diminishing the energy 
of the metabolic processes of the body. The employment of diuretic 
remedies as preventive measures has already been referred to. Royer 
(68) found that the administration of chloral, previously recommended 
by others, lessened the incidence of nephritis. Urotropin, first advocated 
by Widowitz (83) for the same purpose, has been highly praised by 
Buttersaek (9), Patschkowski (63), and H. P. Thompson ( 78 ). Gar- 
lipp (29) has not found it serviceable. Further studies are needed. On 
theoretical grounds the drug should prove of value. The employment 
of turpentine for the same purpose was urged by Tobietz (^9). A salt- 
free diet was advocated as a preventive of nephritis by Delearde (15), con- 
firming the earlier report upon it by Guinon and Pater, but the ex- 
perience of Nobecourt and Merklen (62) found it not equal to a milk- 
diet for this purpose. 

Nephritis actually developed may show itself in several ways and 
demand corresponding variations in the method of treatment to be em- 
ployed. There may be a sudden onset of moderate edema of the eyelids, 
hands, and feet; fever; and scanty, higfi-colored urine, but without any 
nervous symptoms of note. In such cases the use of mild diuretics, such 
as acetate of potash or citrate of potash, the administration of saline 
purgatives in moderate doses, and the employment of warm baths and of 
large, warm, saline enemata, is of service in maintaining the action of 
the kidneys and in supplementing this by favoring excretion through 
the bowels and the skin. The diet should consist solely of milk. Large 
amounts of water should be taken, and rest in bed must be absolute. 
It is important that the bed be well warmed before the patient is re- 
turned to it after the warm bath, and that he be well covered while in 
bed. The baths may be given once or twice daily and last 15 minutes 
or longer. 

In severer cases symptoms similar to those described occur, to which 
are added those of decided uremia; or the urine may exhibit the gross 
appearance of a true hematuria. Vomiting, convulsions, and similar 
symptoms develop. Dry cups over the kidneys are of service, or even 
wet cups if the suppression of urine is nearly complete. The hot air bath 
or vapor bath now fills a very useful purpose ; or the patient is put into 
a hot bath of 100-105°, left there a few minutes, and then removed and 
enveloped in hot blankets without drying. This tends to produce profuse 
perspiration. Pilocarpin is a useful remedy for adults, but is dangerous- 
ly depressant for children. Both Allaria (1) and Sheffield (H) have seen 
the convulsions of scarlatinal uremia relieved by lumbar puncture. The 
latter writer employs also hypodermic injections of morphin and atropin. 
Vomiting is relieved principally by reestablishing the action of the kidneys. 
V. Jurgensen (46) recommends for it minute doses of tincture of iodin. 

11 B 
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Tn cases of hematuria, in which sufficient hlood is lost to demand treat- 
ment, ergot or calcium chlorid may he tried, and later the continued 
administration of iron, as in Basham’s mixture*. 

The most common comidcx of symptoms in scarlatinal nephritis, how- 
ever, is that appearing in the third or fourth week of the disease. Al- 
though evidences of uremia may api)ear here also, the most ])rominent 
manifestations are usually those of dro]>sy. There dc'vclops a widespread 
dropsy, perhaps involving the serous cavities as well. Generally the on- 
set is insidioxis and the development of symptoms gradual. In the acute 
stage of this ‘‘post-searlatinal nephritis” the treatment is very similar 
to that spoken of for the nephritis occurring earlier in the disease, ex- 
cept that special attention must Ixe given to the removal of <lropsy hy 
purgation and sweating. Relief of the serous cavities by tappiiig may 
be reqxxired. 

When in any case of nephritis well-marked symptoms of uremia 
develop, very energetic treatment is needed, including free sweating 
with hot packs and vapor baths or hot-air baths and free ])urgation. To 
effect the latter powerful drugs are sometimes needed, such as croton oil 
or elaterium. Reither of these* is suitable in childhood. 

In most cases where the nephritis is becoming subacute or chronic, 
there is a tendency for anemia to develop and for more or h'ss dropsy 
to continue. Here a combination of ii*on with a diuretic is iisefid, and 
Basham’s mixture answers satisfaetoinly. Digitalis is often reepiired 
to aid an overtaxed heart, and nitroglycerin may lessen tlu* high ai*- 
terial tension. Hot baths or packs or the vaiior hath or hot-air bath 
are serviceable in propoi'tion to the degree of drojisy. Huch drugs as 
spartein, diuretin, and theocin are <xften. of groat value in this stage. 
The diet in the chronic form of nephritis should he solely or chiefly 
of milk, sometimes with the addition of cereal gnu'ls and ]jorridges 
if the nutrition is not sufficiently luaiutainecl. j\leals should he 
avoided. 

During convalescence from scarlatinal nephritis the greatest ])recau- 
tions must be taken against undue exorcise and chilling of the body. 
The patient should not be allowed to leave the bed until the albuminuria 
has become very slight, if not entirely absent; and xvhile in bed should 
always be warmly covered to favor continued action of the skin. When 
allowed to be out of bed he should he warmly clad, and the transit to the 
outside air made only on dry, warm, and still days, if the season per- 
mits. If possible, temporary sojourn in some warm, salubrioxis region 
is to he sought. 

Respiratory Complications and Sequels. — These are less common than 
some other complicating conditions. Bronchopneumonia and croupous 
pneumonia are not infrequent sequels. The former is most likely to de- 
velop at the end of grave septic cases. Serous ami purulent pleuritio 



EEFEEENCES 


135 


effusions of an inflammatory nature are not uncommon. The treatment 
of any of them is that of the same condition due to other causes. 
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CHAPTER VII 


MEASLES 
E. Eokchheimejr 

In the study of this disease, for its ^ireveution and treatment, we are 
immediately confronted with the fact that the cause of measles has not 
been found. Indeed, this is the. case, in all the <lis(‘as(*s which belong to 
the gi'oup of exanthemata. It is true that in IhOS I). Paccliioni and D. 
Erancioni (10) have again taken np the hact»'rial (pu'st in measles, which 
has led to some eurioxis stateiiK'uts: 1. In normal cast's bacteria ai*e not 
found in the blood. II. There is a hemophilic l)acterinm resembling 
that of Pfeiffer, which is found in the nose, the conjimetiva, and the 
respiratory mueus. III. iSIeaslcs is a local infection with gcm'ral symp- 
toms, the latter probably produced by the critical formation of anti- 
bodies. IV. This can be proven only by the tliscovery of their antibodies. 
V. The opsonic index of Pfeiffer’s hemolytic bacillus is increased, espe- 
cially after the disappearance of the eruption. The sum and substance of 
this research is that there is found a bacterium only in the secretions, and, 
secondly, that the opsonic index of this bacterium is increased. It is un- 
necessary to point out that this is not sutheient to ]>rovc that, there is a 
connection between measles and the bacteria. Lorey (U) lias studied the 
bacteriology of the disease from another point of view, a vi<‘W which 
may serve a purpose in therapy. He states that the erysipelas strepto- 
coccus is the most common cause of conqilications ; that the intensity of 
the epidemic is determined by the frequency of sccomlary affections pro- 
duced by this streptococcus, which wdicii found in the blood is always 
follow’ed by a fatal issue; and its presence in large numbers in the tonsils 
should always be looked upon as a bad prognostic sign. Psciidocroup, 
this author states, seems to he duo to a pneumococcus infection. 

As far as the discovery of the cause is concerned, no ])rogi’ess has been 
made since the days of Howe of Edinburgh, in iTSh, who decided that 
the virus exists in the blood, and this fact, after having been verified 
by a large number of physicians, has been finally accepted definitively, 
because of the experiments of Hektoen (7), in which all precautions 
required by modern science were fulfilled, 

138 



PEOPHYLAXIS 


139 


Por prevention and treatment of measles, then, as far as absolutely 
precise and accurate measures are concerned, we are still very imperfectly 
informed. We must, then, depend upon such scientific facts as can be 
brought to bear upon the subject more or less directly from our study of 
other infections, and especially upon clinical experience. It is true that, 
with the enormous progress made in medicine, the great advance in pre- 
vention and treatment of disease has been, in a measure, reflected upon 
the class of diseases now under discussion. Even with all this, the views 
expressed are largely the result of the experience of individuals, in dif- 
ferent climates, upon different races, under diverse external and internal 
conditions, and in different and differing epidemics. When these vari- 
ous factors are considered, it seems strange that relatively so little diverg- 
ence exists among the various authors who have written upon the sub- 
ject. A study of the literature strengthens one in the view that differ- 
ences of opinion are becoming less frequent and less marked. 


PEOPHYLAXIS 

In measles we find ourselves in the strange position of discussing 
the proposition whether, during an epidemic, children should be protected 
or not. The statement that nearly every human being is susceptible to 
measles is accepted on all hands. During the first five months of life 
there are few cases; the fact exists and its causes are well worth looking 
into. Immunity can be explained in three ways only : either there is lack 
of predisposition, or there is increased resistance, or there is less chance 
of exposure. 

According to my own experience the latter explanation is the one to be con- 
sidered as the most common cause of exemption of very young babies from this 
class of diseases. If this is true infants should also be protected. 

The next statements which follow are: I. As measles are bound to 
come, why should the laws of nature be counteracted by preventing ex- 
posure of all children? II. Why not expose them in this epidemic, as 
the next one may be more severe ? III. Why not let children have the 
disease, as measles are so much more dangerous in adults ? IV. Why 
attempt prevention when it is impossible in this disease ? Einally it is 
stated that one attack of measles practically excludes another. 

These questions are easily answered. Eor the first two the answer is 
simple: it is the bounden duty of the physician to prevent disease and 
mortality. And this refers not only to the mass of patients, but to the 
individual patient as well. Certainly no prophylactic measures should 
be neglected in a disease which causes a mortality ranging from 2 to 10 
per cent, and over. If to this mortality from the disease there be added 
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the mortality of its pequehr', the porccntairc* of dontlis would ho nmeli 
higher. 

The answer to III, that nioaslos arc more dangerous in jli<' adult, is 
as follows: It is inoonoeivahlo a priori that the iiiortaiily should he 
greater after 16 yeai's of age than hofore, as th(' c*oni})lications of measles, 
which determine the death rate, are more fn‘(pient and mort' dangerous 
in. the child than in the adult. It may he stated that this question might 
he satisfactorily settled by a statistical research. But. it will not do to 
draw conclusions which do not consider the same kind of matcunal. It 
is manifestly an error to com]»are the mortality among nni>roteet<'d peo- 
ple with that in those protected by aneestrnl infections; in civiliz(‘d and 
uncivilized people, as shown in the epi<!(*mics in the Fardi Islands. In 
the '^Medical History of the Rel>elUon,‘’ pages (>.“)*.) et s((}., this is very 
well shown, city troops having less morhidity and mortality than those 
from the country. The most convineing statistics, indeed tin* only satis- 
factory ones which directly compare child and adult mortality in measles, 
are those of Fih'hinger (5), in his article ttu 'Measles. He eoinparos the 
mortality of measles in children with that in the adult, tli(‘ material be- 
ing the same in every respect and the result being that in (diildren the 
mortality was 8.1 per cent., in adults 1..*} per e<*nf. Moreover, lai’ge 
statistics show that the lughest nuu'tality from measles otauirs during the 
second year of life; next comes the second half of th<< first Vi-sir; if sinks 
to a minimum hetwccii the 7111 and lOth years of life. So that the argu- 
ment for exposure of children in order to ]>revent adult fatality falls 
to the ground, and danger from incaslo.s is less in the adult than in chil- 
dren. 


lY. Prevention of measles is inqmssihlc. Prevention of any disease 
is possible only when the physician knows its natural history. At pres- 
ent, this being considered, the statement may he made without fear of 
contradiction that the spread of nieuslevs can be prevcnti'd {‘itluu* in hos- 
pital or private practice. For the hospital the ditfienltii's are gr<‘at<‘r than 
for private practice. This refers principally to those hospitals in which, 
for one reason or another, prompt and eonqilete sc'gn'gation is impossible. 
The appointment of medical ins])ectors of‘ schools has done much to re- 
duce morhidity in the acute exanthems. The importance of these exam- 
inations is very great in measles, hut it may be added that physicians 
should study these subjects before assuming the responsibility of this 
task. 


The statement has been made categorically that a second attack of 
measles is rare, if it occurs at all. Indeed, some authors do not hesitate 
to say that when a second attack of measles i.s diagnosticated either the 
first or the second diagnosis was wrong. O. Heubner fd) sj-veaks of per- 
manent immunity following one attack of measles, and he says: “ITn- 
cjuestiopahly measles has sometimes occurred several times in the same 
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individual, but this belongs to the greatest rarities and does not vitiate the 
rule.” J. Schwalbe (11) says: ‘‘Eepeated infection of one individual, 
even twice or three times, is positive, but very rare ; however, not so rare 
as many authors believe it to be.” Grancher (6) is also a little less posi- 
tive than Heubner: ^‘Most frequently one attack of measles is followed 
by permanent acquired immunity.” It is needless to multiply quotations ; 
when medical academicians write upon this subject second attacks are 
extremely rare or due to error of diagnosis. The same may be said of 
those whose practical experience is limited to hospitals. On the other 
hand, the experience of those exercising general practice will be found to 
reject the rarity of second attacks of measles. 

For myself, I have arrived at the conclusion that, of all the acute exanthemata, 
measles is the one in which second attacks occur most frequently. This view is the 
result of careful observation of individuals and individiial families, Avhich has con- 
tinued for many years, so that this question, as well as many other questions, could 
he studied as is possible only under such circumstances. 

If, in addition, we add that not only are we risking a patient’s life 
by exposing him to contagion, but, furthermore, that we are taking the 
chances of complications and sequelae much more to be dreaded than the 
attack itself, it will be readily understood that, in the present status of 
our knowledge of measles, voluntary or compulsory exposure should not 
bo countenanced nor recommended. 

Prophylactic measures should be instituted as early as possible, mind- 
ful that the cause of measles has not been discovered, and that, therefore, 
we may consider a manifestation as essential when this is not the case. 

We submit the following, which can be applied to the prophylaxis of 
measles : 

I. The disease is not transmissible during the period of incubation. 
This proposition is accepted by all. Practically a difficulty may present 
itself in rare instances, viz., to determine when the period of incubation 
ends, and the period of invasion begins. In healthy and normal children 
the period of incubation of normal measles is not accompanied by any 
disturbance of health. It is thoroughly understood that a certain class of 
children complain of the least disturbance or are very easily affected by 
the slightest somatic alteration. Put, with all this and the possibility of 
the presence of a coexisting disease, when all the symptoms of the period 
of invasion are looked for, a mistake as to the beginning of this period 
will rarely be possible. There are two exceptions to this statement, and 
both usually, if not always, occur during the beginning of an epidemic: 
the first, that the physician does not consider the possibility of the pres- 
ence of measles, and the second, that, jn an abnormal case, the invasion 
with all its manifestations is also abnormal. 

II. The disease is contagious during the period of invasion. The 



142 


MEASLES 


present view, which has been established positively by many observations 
and many observers, is that not only is tin* diseas(* eontajj;ioiis during thii 
period, but that it is most contagious. (Jraneln'r claims, as is done fot 
all the acute exanthemata by some membc’rs of tlu' Munich school, that 
contagion exists only during this ]>eriod of th<> <lisease. This has beer 
absolutely disproven by the experiments of Hektoen, which show that 
the blood is infective thirty hours aft(‘r tlu' upp<‘arance of tlu* eruption. 
John E. Anderson and Jose})h Goldberger (1) hav<* vm-ified this observa- 
tion in a measure; the iufectivity of monkews Ix'ginuiug “just before 
and continuing for about twenty -four hours aft(*r the first aiipearance 
of the exantheni.” However this may be, tlu> fact remains that this 
period, in one sense, is the mo.st contagious, as the greatt'st number of 
eases follow exposure to measles iit this stage of tlu* disease*. Tuh^ss this 
is understood and accepted, it is futile to try to ])rc‘v<‘ut the spread of 
the disease, and until this fact was recognized all prophylaxis was a com- 
plete failure. Eortunately for us it is that we find most characteristic 
symptoms during this period; the fever, the enautlu'in, ami the respira- 
tory and ocular symptoms; the ’ninor symptoms not being of grc‘at impor- 
tance for our present purjiose. The ft‘V(*r in tiie average* i‘as(* has two 
maxima, the second one occurring with tin* beginning of tlu; eruption. 
Next in frequency is the stt*pladder rise tVom the heginning to the end 
of this stage, and, in cxct'ptional cas(*s, an ahs(»lut(*ly irregular fever. 
The other forms of fever in measles need not he eonsi<U*red in this connec- 


tion. The enanthem is the most imjM)rtant .single symptom, both for diag- 
nosis and for prophylaxis. The enanthem is v(‘ry eomplo.x and made up 
of many manifestations. It compidses Koplik’s spots, the appearances 
upon the uvula, the soft and har<l palate, the tongue, the larynx, and 
the trachea. These may appear v<*ry <.*arly, either tlu* Kopliks or the 
enanthem upon the soft palate- being tlu* first, from three to five days 
before the eruption, and are indi.spensable for diagnosis of the <liseaae 
when segregation does the most good. The blm* tongue of measles has 
heen singularly overlooked hy clinicians; it devolo])s as (*arly as tlu* sec- 
ond day of the period of invasion, usually lat(*r, and is <*haraet<*rized not 
only by its dusky bluish tint, but as well by its vai-nish-like, whitish coat- 
ing, with more or less free e<lges. This dusky color may be found 
upon any of the mucous membranes, hut devcl<q)s first iu the mouth, the 
larynx, and the trachea. Symptoms are d(‘\x*loped iu the eyes, the nose, 
the larynx, the trachea, and the bronchial tubes. These are more or less 
intense. 


In the great majority of instances we find a sufficient number of signs 
and symptoms in this stage to warrant a diagnosis, certainly sufficiently 
positive to warrant isolation until there is no doubt as to the dis- 
ease being measles or not. In very exceptional instances the <liagnosis 
cannot be made during the period of invasion. Either as it is in the 
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beginning of an epidemic the examination is not made with sufloLeient thor- 
oughness, or the symj)toms are vagne, the period of invasion being very 
short, or all the symptoms are not only vague, but absolutely not character- 
istic. We certainly find the enanthem rudimentary in a large number of 
cases in some epidemics. As for the individual differences, they are so 
many that they need only be hinted at. When these are observed in the 
course of an epidemic, little harm is done, but in the beginning, and on ac- 
count of them, epidemics may be started, which otherwise would not 
develop. Anomalous conditions, which consist of rudimentary manifesta- 
tions, rudimentary symptom combinations or their complete absence, are 
referred to here. In the present state of our knowledge, even when there 
is but a suspicion of measles in the ^period of invasion, the patient should be 
isolated. 

III. Measles is contagious during the stage of eruption. This has 
been definitely settled by Hektoen and Anderson and Goldberger (v. 
supra) ; and it has also been shown that the infectivity of the blood lasts 
but a short time — thirty hours. Seigert (13) claims that, after the third 
or fourth day of the eruption, no contagion exists. The more the disease 
is studied the more do- we come to the conclusion that this statement is 
approximately correct; in other words, there is contagion during this 
period which becomes less and less until desquamation begins, i. e., from 
seven to ten days after the onset of symptoms. 

IV. There is no contagion during the period of desquamation. This 
is being accepted very generally. On the other hand, there is no abso- 
lute proof aside from clinical observation, v. Xerschensteiner, who first 
proposed this view for scarlatina, has also applied it to measles. 

While I cannot accept it for scarlatina, my experience forces me to admit its 
truth in measles. I should not, however, be willing to disregard the experience of 
so many excellent clinicians who believe that contagion exists in this stage. The 
whole question of desquamation in measles should be studied anew, as we are con- 
stantly being misled by the descriptions in most of our text books. But in order 
to be on the safe side of prophylaxis, it is well to have the patient isolated until 
desquamation is completed. As this process varies so much as to duration, being a 
very short process in the majority of eases, the rule can be followed that in normal 
cases of measles the patient is no longer infective fourteen days after the first 
symptoms of the disease have developed. The tendency to accept this as correct is 
quite general, although the infectivity of the desquamation material is still main- 
tained. There are still excellent observers who state that measles may be contagious 
as long as four weeks. What with the views just stated and the study of 'the 
^^rus as to its viability and infectivity it would seem that this is untenable. If 
the clinical experience of many observers is consulted, it will be seen that, if four 
weeks is found by them to be the period of infectivity, the number of cases is very 
small and that there is some error in observation. 

Having come to definite conclusions as to when measles may be trans- 
mitted, it is necessary to consider how this is done. Infective diseases 
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are transmitted either directly or indirectly from man to man; and the 
question whether both of those or only one exists is still hein^ij: discussed 
for measles. Experience has taught most of us that, if indirect trans- 
mission exists at all, it is very rare. It certainly must be confessed that 
nearly all the experiments which have Ih'oii made to di>tor*miuo the in- 
direct transmission arc not convincing. Especially is this the case when 
they have been made in hospitals where there are sp many unavoidable 
sources of error, and in a disease -which literally exists ami is very con- 
tagious before the patient complains. ]\Iy own experience agrees with 
that of most authors, that <lireet transmissi(»n is the rule. Clranchcr is 
one of the few who believe that mediah* transmission is the rule. If the 
statement of Seigert (1. c.) is correct, that the virus of measles docs not 
retain viability for longer than two hours outsi<le of the body, the rarity 
of indirect and the frequency of direct contagion will be satisfactorily 
explained. 

In the presence of an epidemic, the questi<m of closing the schools 
must always be considered. Whenever etfieient me<lieal examiners are at 
hand, this should not be done. Indee<l, it nee<l not he considered in cities 
at all, as children out of school will play with ea<di other more than chil- 
dren in school, and infection will take place more fre(pu’ntly. In coun- 
try districts the obverse holds good and the schools, therefore, should 
he closed in any epidemic. But it will be very difHcnlt to convince par- 
ents that this is necessary in mea.sles. Tlu* question has been asked wdiether 
the sisters and brothers of children having measles .should be allowed to 
come to school. Under the supervision of the nu'dical school examiner 
this is permissible; otherwise -we are taking ri.sks of spreading the dis- 
ease. Seigert’s rule, that those who have beini ('X]>os<'(l and who are not 
protected by a previous attack may go to school for a week, may be fol- 
lowed by dire results. 

The difficulties of prophylaxis are very great; many have already 
been referred to. One naturally expects a hospital to h(> so constructed 
that this prophylaxis can be carried out. But, unless espe<*ial arrange- 
ments exist, it is just in hospitals that prophylaxi.s breaks down and is 
followed by the greatest mortality we have in measle.s. Variot ( 14) re- 
ports that, of the children with measles which wore S(?nt to tin* d^pdt of 
Thais, 66 percent, died.- Both the morbidity and the mortality are, I am 
happy to state, not so great as just cited. Thus, in the Hopital des En- 
fants in Paris, there was a mortality of 20 per cent. The statement has 
been made that the mortality from measles does not exceed 2 per cent, 
in private practice and 6-10 per cent, in hospital pi*actiee. The reasons 
for higher mortality in hospitals are quite evident — worse material and 
relatively had sanitation. The unpreparedness of most hospitals for cop- 
ing with measles infection is the reason "why prophylaxis fails there. In 
order to be successful there should be a personnel sufficiently adequate, 
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enough, observation rooms, and separate wards. The most favorable way 
of prevention and treatment is the establishment of special hospitals for 
infectious diseases ; but even in general hospitals I have seen measles 
prevented from spreading, and that under unfavorable circumstances. 
That this can be done with relatively great regularity there is no doubt. 

lit private practice prophylaxis depends upon the time the first ease 
is diagnosticated ; the earlier, the greater the chance of the disease re- 
maining limited to the one individual. Under all circumstances, certain 
individuals should receive extra prophylactic care; children xmder two 
years of age (because of danger to the respiratory organs) ; children with 
a marked tuberculous history, or such with latent or active tuberculosis; 
weak children, and unprotected adults, for the same reasons. When 
measles are epidemic individuals whose lives may be endangered by an at- 
tack, should be sent away from home to a place where there are no measles, 
but this should not be done if the individual has already been exposed. 

It is thoroughly understood that those in attendance upon measles 
should not take the chance of carrying the disease to others, although this 
is a very rare occurrence. If we bear in mind the fact first demonstrated 
by Sevestre (13) and Bard (2) and referred to above by Seigert, that 
the virus of measles is destroyed in not to exceed two hours of existence 
outside of the body, the necessary precaution to prevent infection reduces 
itself to not coming into contact with such persons who might get measles. 
In private practice this is not even adhered to by physicians and attend- 
ants. Certainly the least that could be asked is that physicians do not 
visit healthy children immediately after having seen measles, because of 
the possibility of carrying the disease. There is no necessity for chang- 
ing clothes, or putting on gloves and caps, or applying those methods 
which are imperative in scarlatina, diphtheria, variola, and other more 
infectious diseases. But we owe it to our patients not to take chances, 
so that until it is definitely settled that mediate contagion can take place 
only as described above, precautions against this should be taken. 

As to the disinfection of the room, that is a question easily disposed 
of. All the doors and windows are opened, everything that has come into 
contact with the patient is exposed and uncovered, and this may be con- 
tinued for from six to twelve hours. Disinfectants are not required, un- 
less for complicating bacteria. Employing the same precautions, such 
as formaldehyde, repapering, destroying articles worn by the patient, as 
is done in other diseases, is not only unnecessary, but futile, in measles. 

TREATMENT 

Hygienic Treatment. — ^Every case of measles requires hygienic treat- 
ment, and few require anything more. It would be very interesting to 
collect the popular notions and superstitions which exist in various 
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countries and with various peo}>lp.s iu to fli<‘ ju’opt^r troatuiont of 

measles. In civilized peojde tliis would ('(‘iifcr unuuid that id)i<}nitons 
fetich, the ‘'catching cold” disi'ase; and, all the world over, ouiissiou and 
commission ai’e duo to the seiis(*h‘ss w<u“shi]» ol this siiperiiiuinated idol. 
The present era is doin^ away with much that is uniu'cc.ssiirv or harm- 
ful, thanks to increase in knowlcdg't' of inftvtions ; but much still remains 
to be done. ISTothing seems to be more rigidly adlu'rcd to in medicine 
than some custom or precaution which, wluai tnu't'd to its source', will be 
found to have originated in a medical tt'uet of a rcinot<* nu‘<li('al period, 
and which is no longer accepted by anyoiu'. J\h*dically sjx'aking, we are 
then suffering for the sins of onr forefathers. 


The room in which the ])atient is jdacc'd should he <‘hos<'n in .such a 
way that the attendants may be kept from other inhabitants of the house 
as much as possible. Preferably, it sluuild !«' <m the top lioor of the 
house, it shoiilcl he large, well ventilated, ami within <‘:isy n'ach of hath 
room and water closets. The ro<im m'cd n<tt lx* stripped of its furnish- 
ings, neither need closets he emptied; iiuU'ed, iioiu' of thos(' otlu'r pn'cau- 
tions are necessary, such as are taken in those discas<>s, smallpo.v, .scar- 
latina, and diphtheidu, in which tin; virus remains ai'livc for a much 
longer time than in measles. 

Ventilation of the room is of i>urainoimt importance; therefore, the 
best procurable one should be ohtaiiu'd. This implies tlu* b(*st pos.sihle 
with existing physical conditions and the best which is p('nnilt(*<l to exist 
by relatives and friends. With them tlu' ever-present draft, of air is 
looked upon as the most imjmrtant etiological factor in producing dis- 
ease. When this theory is carried to extremes, drafts can hti found 
everywhere, with the final results that iu measles the air is absolutely ex- 
cluded from the sick room, as is still the ease in many families, and was 
always the case thirty years ago. It is no wonder that we wen* taught that 
the acute exanthemata were characterized by their od<»r, that of nu'usles rv- 
sembling the odor of white mice. Whatever we may l)eliev(^ in regard to the 
danger from drafts, it is not necessary to i*<'gur(l tbc'iii as iutlispc'iisable to 
the fresh-air treatment, especially as they can Iw pnn'enletl .so easily by 
means of screens. When the di’aft origin of disetist' is tlu* pi’incij)al 
etiological concept, it is easily compromised with, wilht)\it j)rejudi(‘e to 
the patient. Under all eii’cixmstunces the attempt must b(* made to give 
fresh air to the patient. 


With the introduction of the open-air treatment of diseases, a number of pixb- 
lications have appeared applying it to measles. While the principle is correct, I 
believe measles patients can be made much more comfox’table when treated inside 
the house, and, moreover, less opposition w’ill be met — which will counterbalance the 
difference in the effects of the two methods, if there be any. But when no fi’esh-air 
treatment can be had in the house, it should be carried out iu tlie open. The effect 
of this treatment is very satisfactory, both for prophylaxis and for treatment. It is 
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of special value in measles because the respiratory tract is especially involved and the 
fresh-air treatment of respiratory diseases is nowadays universally accepted. Ac- 
cording to most authors the temperature of the air should be between 60° and 70° 
F. In winter it is difficult to keep it so high and in summer it is impossible to 
keep it so low, at least in private practice. For myself, I do not lay much stress 
upon temperature, being guided by the condition of the patient, his peripheral and 
general circulation, his temperature, not the lea.st by his comfort or discomfort. 
Under no condition should the supply of fresh air be altogether cut off, always 
being mindful of the fact that in winter more respirable air is found in a given 
quantity than in summer. The air should be as free from dust as possible. It 
would seem as if especial attention should be paid to this irritating factor, espe- 
cially when there is already an iinitation of the respiratory mucosa. The same 
may be said of smoke. With many other observers, I have seen severe lai’yngitis 
and bronchitis follow a broken stove pipe in the ease of one patient, which promptly 
disappeared when the child was put into the fresh air. Smoke and dust play the 
same etiological role in measles as they do in all other respiratory diseases. 

The suggestion has been offered by Vierordt ( 16 ) to have moist air 
in the sick room, especially in winter. It is supposed to be of service 
because it has an effect upon the dry mucous membrane. It should never 
be employed when it interferes with the supply of fresh air. There can 
be no objection to inhalation of vapor when it is indicated for therapeutic 
purposes, but it is not necessary as a routine method. 

In former days it was the custom to keep the measles patient in a 
dark room; with some it still is the custom. It was claimed that, as the 
eye was affected in measles, it should have rest by not being exposed to 
the light. This seemed plausible enough, and, as a matter of fact, we still 
keep the room dark when it is necessary to do so, the patient being our 
guide how much light to let in without making him more uncomfortable 
or giving him pain. The reasons why we do not do it always and in all 
eases are many; the old idea that the eye trouble comes from the light 
and not from the disease has been discarded. Very often the patient 
does not want to have his room darkened. Both the patient and his sur- 
roundings can be better cared for in a light than in a dark room ; greater 
cleanliness, therefore, as well in large as in small things, especially as 
bacteria are killed by light. 

The clothing of the patient should be as light and as comfortable 
as possible. The same may be said for the bed clothing. Because di- 
aphoretics do good in certain cases and certain conditions, continuous di- 
aphoresis has been applied to routine treatment. In summer or in winter 
the patient is watched by the faithful attendant or the anxious parents 
lest he uncover himself and be struck by a draught with all its direful 
consequences. Constant diaphoresis is followed by loss of resistance, 
which favors infection. Moreover, it does not make for cleanliness, in 
the medical sense of the word, disregarding altogether the esthetic aspect 
of the subject. 

The patient should be kept clean. In order to do this it is necessary 
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that he be given a hath every clay. This slumhl be hoi, warm, or cool, 
according to individnal imlicatioiis. Phyrcioiaiis lucsiialt' to ((rdm* baths 
in a routine way in measles for two I'easons: eitlicr they <lo not believe 
in them, or they are afraid tluw might be blamed if a eomplieation should 
develop after a bath. Oue antlior eonsoles himstdt in this attitude by 
saying: ‘'Who knows ])ositively whethcw this may not b(> tnioT’ Pos- 
sibly such a one might consent to a sponge hath given tlu' patient in bed. 
As a rule, a eoin])mmist‘ of tins sort will bc‘ aeec'ptable, so that both the 
patient and the conseientions ])hysieian are satisiu‘d. Hut it is not only 
the covecdng of the body, but the mucous membrane's as well, which should 
be kept clean. The month slumld ht' fretiiumtly washed with a weak 
solution of hiearhonate of soda (W horie aeid. In infants and younger 
children sprays may he employed, applied to the' pharyn.K, gargh's being 
employed in older subjects. Large' cjuautitic's of water should he employed 
for gargles, which may contain one of many sulistancc's: horie acid, glyc- 
erin, sodium bieai’honate, tannic aeid. The mouth and pharynx should 
he examined frequently so that ahnonual proec's.ses may he' discovered 
early and treated early. The nose' slumhl he spraye'd with horie acid 
(1/3 per cent.) or menthol in alhoh'uo (T/o ]>e'r cent.). Otlu'r remedies 
that are recommenelcel are camphor, iodiii, e'ucalyjitus, and many more. 
Whatever is deme should he dire'e*te*<l to loo.sening and re'iuoving the seei’e- 
tion pins antise]>sis, which, in the nature' e>f things, should he* very mild. 

Diet. — The diet iu nmasde's is a Kim])le' matte'r, as it is that of all 
febrile processes; milk, eggs, bniths, the sinqde earholiydrate* fooels, such 
as rice, strained oatmeal, ice e'C'cam, for tlu' fe'hrile ]K*riod. When the 
patient becomes afebrile, a gradual return to the usual dit't may take 
place. There is one thing which slumhl bc' eonsiderc'd iu dieting measles, 
that, for one reason or anotlun*, tliei'c is a natural teiuh'ucy t<» looseness 
of the bowels. An irritation of the bowels may lead to eutt'rocolitis, which 
may become very serious. 


Therefore, I have made it a I’ule never to give measles laxative food 

until the disease is ovei*. I have seen enteT'oeolitis of a very st'vere type follow 
improper diet and I have seen patients die from ineash's-entenx'olitis. It is also 
not safe to employ sti’ong eathaiiics for the same reason. When the bowels must 
be emptied by artificial aid either rectal irrigation or mild laxatives such as castor 
oil, senna, caseara, or the salines should be emjjloyed. 


Symptomatic Treatment. — ^We have described the simple or normal 
form of measles in the foregoing, in which very little <»r luj medicine is 
required. The medicinal treatment will be described in couneetion with 
the symptomatic treatment. As yet there is no speeitie treatment of this' 
disease, so that in all forms we can treat synqitonis only ; nevt'rtheless, by 
this means we not only give relief, but freciuently save life. Tt goes with- 
out saying that the most logical mode of treatment is that whieli removes 
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the cause of the disease. But, "while this is being done, the patient may 
die of a symptom. As an illustration, in our present case the fever must 
be treated, although we are ignorant of its cause, as high temperatiire 
per se may be followed by a fatal issue. This has been established both 
by laboratory and clinical research. In the treatment of insolation the 
cause has been removed frequently before we see the patient, and the 
only thing which acts as life-saving is the reduction of temperature. It 
is correct, in a certain sense, that the treatment of fever alone, or, to be 
more precise, the treatment of one of the febrile manifestations, the tem- 
perature, is no longer looked upon in the same way as it was formerly. 
This is as it should be. At present we treat, when possible, metabolism 
as well as the symptoms of fever, either one or the other or both, always 
being mindful of the fact that we may have to employ especial treatment 
for one symptom when it promises to do enough harm or to endanger life. 

The second form of measles is that which, for therapeutic purposes, 
may be called the exaggerated form, in which one or more symptoms, or 
the general morbid condition, represent exaggerations of the normal. We 
say that this form is the result of either the introduction of too much or 
too virulent measles virus; or it is due to diminished resistance, the 
former usually occurring in epidemics. 

The fever, including all the nervous manifestations found in children, 
is best treated by hydrotherapy. When the temperature in the rectum 
goes to 105° E. a lukewarm bath is given (96-98° E.), and this may be- 
come necessary every two hours, day and night. This is a simple measure 
and not objected to by most parents. When given early enough, it fre- 
quently wards off severe nervous symptoms, wakefulness, restlessness, in- 
somnia, delirium, somnolence, and convulsions. When these baths are ob- 
jected to, sponge baths may be employed, the temperatxire of the water be- 
ing taken as low as 75° E., and given every hour or two. A sponge with 
equal parts of alcohol and water, warm, is even more efficacious and less 
objectionable, as there is a feeling among laymen that alcohol “closes the 
pores of the skin” and, therefore, catching cold is impossible. Aside from 
these, no other hydropathic procedures are necessary in the great majority 
of cases. One should be mindful of the fact that measles children bear 
badly baths of low temperature, and collapse frequently follows when 
they are applied. When they become absolutely indispensable, and this 
seems to be the case in the worst types of this form of measles, the patient 
should be stimulated with camphor, caffein, or ether, depending upon the 
heart’s action, either before, during, or after the bath. In this treatment 
the temperature of the bath may be gradually reduced, or the patient may 
be immediately put into the cold bath, the lowest temperature of which 
need not be less than 60-65° E. In connection with the gradually cooled 
bath, cold effusions upon the head and neck are frequently employed. 
They are highly recommended by many excellent observers. 

12 B 
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For myself I have used iheni <mly in very robust and (>r!»::inieally healthy ehil- 
dren and not under three years of nj^e. On aeeouut of tludr profound effect on 
measles inetabolisiu, whether for j>(>od or ft)r evil in the iudivi<huU ease, 1 no longer 
employ the cooled or the cold baths with or witlumt effusion in measles. It seems 
paradoxical to speak of a hot bath in eonnection with tlie symptom now under 
discussion. But given a patient on the third or even fourth day of the period of 
invasion, with a tempei’ature of 105 or 100 deg. F., somnolent, possibly jerky, and 
no eruption, or a badly developed exanthem coming and disappearing, a hot bath 
in my expeiienee, is of more value than anything else. It increases the circulation 
in the skin, thereby, in all probability, relieving the splanchnic and po.ssibly the 
cerebral circulation, pai-alytic on account of the toxic effect upon the vasomotor 
eentei’s; and the nervous symptoms begin to disa))pear, the temp<*ratiire falls the 
circulation im})rove.s, the skin loses its brittle dryiu-ss and the exauthem develops 
or “comes out.” This, as a rule, is the general effect, hut the patient still must be 
watched and the bath or baths may be repeated evei*y two to four houra when 
necessary. 

The ‘^driving in” of the eruption was eonsidorcul, and is still consid- 
ered hy some, a very serious matter, llebra was the. tirst to show by 
experiments in hninan beings that: I. It was imjxtssible to do this; and 
II, that all attempts to do so were not followed by any damage to the 
patients. Under I ho iucliuh'd exposure to draughts, suddcni exiH)snre to 
cold for a short or long time, gradual exposure, tlu; loeal application of 
cold, and the giving of cold drinks iuternally. Jh* certainly was one of 
the first, if not the first, to coii.sider “cold'’ us au iideetious disease, and 
his studies in measles especially did away with tlu* superstition that 
measles could he forced in. As a matter of fuel, the eruption disap- 
peared because of primary central processes, ])v<jbubly acting upon the 
vasomotor center, which, when removed, caused the eruption to eoiuc out 
again. This fear of driving in the eruption is the cause of the applica- 
tion of many remedies; the frequent administration of lukewarm drinks 
(various forms of tea) ; the keeping of the skin slightly perspiring; care 
in washing and drying the skin; avoiding bathing; care in changing 
linen. After leaving the bed (at least four weeks from the onset of the 
disease), and a few days after leaving the rormi, a eloausing hath is 
^ven. This from Heubner (1. e.), who evidently is still under the full 
influence of catehing-eold fable. Certain it is that Heubner’s clientele 
and his hospital service must differ euonuously from ours in this country. 
However this may be, cleanliness of skin, as far as I know, can only be 
obtained by washing, and this is as important in measles as in any other 
disease. 

Many ways of applying cold locally are employed in measles: the 
ice bag, cold applications, cold effusions, the cold douche. Of these the 
ice bag and the cold applications are the most frecjucutly employed, es- 
peeiahy for pains or for loeal inflammations. The only exception to this 
rule is found in infants who do not bear cold 'well. 

Medically much can be done for the fever by antipyretics, but there 
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are objections to this method of treatment which make it the one of sec- 
ond choice. At the time we were preoccupied with treating the tempera- 
ture, the sense of power we acquired was very grateful, hut very soon 
came the consciousness of not doing anything except to remove a symptom 
and this is the indication for their administration. There is one excep- 
tion to this rule: when for one reason or another hydrotherapy cannot 
be employed, then the antipyretic remedy of choice should be given. The 
remedies used in treating the fever of measles are the same that are em- 
ployed in all other febrile diseases ; their history is that of the treatment of 
typhoid fever, which culminated in hydrotherapy. Quinin was probably 
the first drug to be given in large doses, either, according to Xiebermeister, 
late in the evening and early in the morning, or in divided smaller doses 
during the twenty-four hours according to the dosimetric rule ; up to three 
years of age one decigram less than the number of years and one centi- 
gram for each month of age. The substitutes for quinin, quinin tan- 
hate and euquinin, are valuable because they can be more easily adminis- 
tered, the bitter taste bring more or less absent, but the dose must be very 
much increased ; for quinin tannate it seems that it contains not to exceed 
35 per cent, of quinin; moreover, it has the objection of causing constipa- 
tion. Euquinin for antifebrile medication should be given in about twice 
the dose of the other quinin preparations. Salicylic acid and its com- 
pounds have also been recommended, especially soda salicylate and as- 
pirin (0.1-0.60 gm., gr. Iss-viiss) twice or three times daily. When sal- 
icylic acid is given, only those preparations should be prescribed which 
are made from wintergreen; synthetic salicylic acid may cause very tm- 
pleasant and dangerous conditions. Aspirin does the same, but to a less 
extent. Its great advantage lies in the fact that it enters the small in- 
testine unchanged, thereby preventing irritation of the stomach. There 
are many other salicylic acid preparations in the market; of these salol, 
salophen, novaspirin, are those most commonly used. At present salicylic 
acid is rarely employed as an antipyretic, but occasionally for its peculiar 
effect upon bacteria and fermentative processes and as a sudorific. Anti- 
pyrin (0.6-0.20 gm., gr. vijss-gr. iii or more in a day) is much more 
commonly employed. Its advantages are that it is relatively safe; 
it has no bad effect upon the red corpuscles or the hemoglobin; and it 
may be given hypodermically. The objections to it are that it may pro- 
duce very profuse sweating and collapse as well as the common untoward 
effects of this group of drugs. To prevent the latter, caffein preparations 
are given in combination with it. Salipyrin and pyramidon are the two 
preparations which are commonly prescribed. The pyramidon is char- 
acterized by its slow but prolonged antifebrile effects -, it should be given 
in small doses, every four hoiirs, and, as it is toxic, its action should be 
carefully watched. 
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For the latter reason I have never preseribed it in ehildrtMi, althonjih T do em- 
ploy it in adults. I never preseribe aeetauilid itself to tdiildren; indeed I never 
give any of its direct derivatives; phenacetin, lactopheniu, exalgin, etc. 

Many excellent observers prefer phcTiacethr to all other remedies be- 
longing to this grouji, and there is no doubt hut that, in the hands of 
those who are in the habit of adniinistoring this <lrug, it can be safely 
employed in children. Finally, we must not los(‘ sight of the fact that, 
in addition to the good clfects of this (dass of drugs already mentioned, 
they have a decidedly calnii^ig eifeet upon the nervous system us a whole 
when properly administere<l. 

The nervous state which occurs .so frequt'ntly iu measles, being dtie 
to specific toxemia, usually with high temperature aud (“ulminating in 
convulsions, I'equires especial consideration, llydndherapy .should always 
be employed (v. sujira). Sometimes it may la; m'(*t‘.ssury to give autipyrin 
hypodermically for its effect upon tlai tcuuperatma^ as w<*U as upon the 
nervous system, when the ])atient cannot swallow. At the sanu* time rem- 
edies must bo given to fnltill th<^ paramount indication, viz., to stop 
tlie convulsions. In mild cases siulium hromid (().:> gm., gr. v) every 
two hours may he given. Ev<*u when it is n(*ct‘ssary to employ stronger 
remedies, the hromid is valuable to r<*duce the irritability of the brain 
and the cord. 

In my experience chloral hydrate is the best remedy in this form of convul- 
sion, indeed in most forms of couvnlsions iu <‘hildreu. A.sidc* from the frequency 
with •which eonvulsioms ai'e stopped, it can he given with safc'ty to the youngest 
diildren, either by month or by the rectum, and it. is follow(‘d by no uniowai’d 
results. “In young infants, 0.1 gm.-gr. iss is given by mouth or rectum, and I’e- 
peated in a shoi't time. John Thomson gdves ()..'{ gin.-gr. v of chloj-al hydrate by 
the rectum to a child of six mouths, and O.ti gm.-gr. x to a <'liH<l aged ten months.” 
We have been taught the i-elalive harmlc.ssness of ctiloral hydrate in children by 
Bouchnt in the treatment of chorea. I have given 8 gms. a day iu this disease to a 
child 9 years of age, and I would not hesitate to give Thomsou’.s d<jst>s whenever I 
thought it necessary to do so in infantile convulsions. On the ottier hand, I am 
not tempted to try morphia hypodermically or otluu’wise, as is recommended by a 
number of American pediatrists: I fear the reine<ly more than the di.sease and 
therefore have no experience with it. Moreover, it w'ould se<un imnecessaiy, as 
chloroform inhalations, which are safe, seem to give ns the ii(*('<*.ssary additional 
remedy. These may he kept up for days, the cc^nvulsitms being <iuieted aud the 
resultant central lesions being prevented. 

The treatment of diseases of the nose will be found in Vol. Ill, Sec- 
tion II. Eor that of the eyes the reader is referred to works especially 
devoted to this subject; the same may he said for di.scases of the ear. 

The cough should he looked upon as a s;^’mptoui, and treate<l aceord- 
When it is laryngotracheal, cold or Prieasuitz applications may 
he employed. The food should he given warm or cold, warm when the 
spasmodic element predominates, cold when it is inflammatory. Warm 



TEEATMEI^^T 


153 


or cold drinks should be prescribed and warm or cold inhalations used 
for the same indication. When there is spasmodic croup, the bromids 
are invaluable (0.3 gr. v. sodium or potassium bromid every two to four 
hours). For the inflammatory laryngotracheitis inhalations of cold, 
slightly alkaline solutions may be tried in the first stage, to be followed 
by warm ones, either normal salt solution, mildly alkaline solutions with 
a small quantity of some antiseptic such as eucalyptus, menthol, creosote, 
the boric acid preparations, or any harmless antiseptic which happens to 
be in vogue. For the internal treatment of the cough it may become nec- 
essary to give codein or opium, with extreme caution in infants; never 
when there is bronchitis, and in older children only when the inflamma- 
tion does not extend beyond the large bronchi, on account of danger in 
producing pneumonia. Antipyrin, belladonna, quinin are especially val- 
uable when there is a tendency to spasmodic attacks of coughing. 

We have no specific treatment for the bronchitis of measles. In a routine way 
I always give an expectorant in the following form : Infus. Ipecacuanha) 0.05- 

0.10 (gr. ss-1) ad. 75.00 (Siss). Ammonii chloridi 0.30-1.00 (gr. iij-x) ; syrupi tolu- 
tani 25.00 (^ss). S. One teaspoonful every hour or two. This is the dry stage. 
Senega may be substituted for the ipecac in the above prescription when the ex- 
pectoration is loosening (1-2.00 c. c. of the fluid extract). 

When in bronchitis crepitant or subcrepitant rales are heard it is 
wiser, for therapeutic purposes at least, to refrain from splitting hairs as 
to the existence and identity of a capillary bronchitis with or without 
pneumonia. This form of disease will be considered under the heading 
of the complicated form of measles. 

The form of measles in which there seems less resistance to a given 
quantity of measles intoxication represents what has been called the 
“asthenic” form. It is characterized by general lack of strength, espe- 
cially by heart weakness, great diminution in vascular tonus, irregular 
eruption, atypical fever course, and a tendency to complications due either 
to infection or to cardiac weakness. The therapeutic problem is a diflB.- 
cult one and the result of treatment is not very encouraging. The child 
should be kept as quiet as possible, concentrated food of high caloric value 
should be given, alcohol is valuable as a food, even as a temporary stim- 
ulant, but it should be given sparingly, both on account of its bad efiPects 
upon the heart as well as its depressing of the vasomotors. I should 
not like to be without alcohol as a stimulant in heart disease or for gen- 
eral debility, but stimulating doses alone should be employed for this pur- 
pose. Vasomotor and cardiac paresis is best relieved by adrenalin, caf- 
fein, or camphor. Adrenalin is especially valuable when the splanchnic 
area is involved, given by hypodermoclysis 1.00 c. c. 1 :1000 solution in 
1 liter of 0.6 per cent. HaCl. One of the double salts of caffein, the soda 
benzoate or the soda salicylate, should be given as soon as the condition 
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produced is recognized, because of its effect upon the heart an<l the blood 
vessels. The adult dose is O.IO-O.'JO gnu given hypo<lt*rniieallv, not more 
than 0.40 gm. in a day. For emergencies cnm])hor oil ( eainphorsc, 
1.50 gm. j olei olivarnni, 0.00; letheris, 4.00) may he injected, 1.00 c. c. 
as a dose. For children the usual posologicul calculation indicates the 
dosage. 

In this form hot baths are ju-eferable to any other for hydrotherapy. 
At all events one should begin with tlu-m and gradually reduce their tem- 
perature as seems necessary and advisable. 

All depressing drug.s slandd be avoided as a routiiu' ]iractice, espe- 
cially the acetanilid and antipyrin groups, but enu‘rg<‘ncies may arise 
when they may become invaluable. Hut, do wliat we may, this form 
of measles is followed by an en<»rm<nis mortality, notwithstanding con- 
stant care and attention, which are uhsolutely iu‘e<*ssary f<tr good results. 
As cardiac eolla])so may occur upon the least ]>rovocatiou, imleed, with- 
out any external provocation, it is necessary that these' j)atients shotild 
be watched by trained attendants day and night. 

Hemorrlia»gic Form of Measles. — The hiunorrhagie form of measles 
presents itself as two apparently distinct morbid entities. The first, in 
which the eruption is rG])rcs('nted by jiaptdes into which capillary bleed- 
ing has taken place, or the ca])illary bk'etling into the skin may he move 
extensive. Because of the fear of “black meash's,” altogether ju.stitiahle, 
this form may cause great anxic'ty. According to my expc'rituice, it is 
found especially in children in which slight pia-ssnrc, at k'ust pres- 
sure which is slight for normal skins, is followe<l by (’cehymo.sos. Whether 
change in the blood exists has not been determined. The meash's rnn 
a normal course in this form, absolutely unufh'cted by the pt'culiar skin 
manifestation, and the individual prognosis is n<*ith(‘r Ix'ttcr imr worse 
with or without it. The other form of lu'niorrhagic ineasle.s, which usu- 
ally is fatal, is altogether a different medical ]>rohlem. The geiu'ral treat- 
ment is that described in connection with the <)th('r form.s. It is generally 
accepted that the blood itself is affected, probably as the result of some 
bacterial invasion or toxemia (one or both). However this may he, our 
therapeutic indications arc easily formulated: I. The treat nu'ut of local 
hemorrhage- II. The treatment of the ahiutrinal bbxxl comlition. Both 
should he attempted at the same time in oi*dor to get results. The treat- 
ment of hemorrhage is conducted on the latter plan. Locally, ]>i'essure 
is applied when possible in the nose, upon the guiiis ; cold or heat is ap- 
plied. Cold in the form of the ice bag, the dirc'ct ap])lication of ice; 
heat, which seems to he more serviceable than cold, in the form of douches 
of hot water (as hot as can be boime by the patient, above 110® E.). The 
astringents are also still applied, tannic, gallic acid.s, ferric ehlorid, and 
others. They are of value in mucous membrane hemorrhage, only when 
applied diyectly. Two modem local remedies stand out as being most 
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serviceable for tbe local control of hemorrhage. Gelatin in one to two 
per cent, aqueous solution, thoroughly sterilized, may be injected into the 
nasal cavity or locally, wherever there may be bleeding; it is claimed that 
it is also serviceable in gastrointestinal and uterine hemorrhages. When 
given by the mouth, 30 c. e. or more of a 2 per cent, solution is given ; 
for direct application by tampons 5-25 per cent, solution is employed in 
uterine hemorrhage. Aside from the danger of tetanus, which should 
always be considered and guarded against, when applied locally it is not 
as efficient as adrenalin. This agent may be applied as a spray, or di- 
rectly, and the effect, every time I see it, becomes more and more aston- 
ishing. 

I have also found it most valuable in gastric hemorrhage, stomach lavage with 
1 c. c. of 1 to 1,000 solution in 1 liter of warm 0.6 per cent. NaCl solution. 

For general medication many remedies have been suggested and ap- 
plied; all the so-called hemostatics have been employed and are still in 
use. The astringents are still prescribed for this purpose, especially lead 
acetate, gallic and tannic acids, and some of the iron preparations. It 
must, however, be remembered that this class of drugs acts entirely upon 
peripheral blood vessels, and by producing insoluble albumin combina- 
tions which tend to check the hemorrhage. Their direct action is all that 
can be expected, so that when they are prescribed, it should be in such a 
form that the drug can produce this direct effect. In the hemorrhagic 
form of measles they might, then, be useful in bleeding from the gastro- 
intestinal tract. Turpentine is also recommended. How it acts is not 
known. More favorable results may be expected from the calcium prep- 
arations, the use of which in hemorrhage we owe to A. E. Wright. The 
calcium ion seems to increase the coagulability of the blood, and acts in 
this way to control the bleeding. To make the indication more absolute, 
it is only necessary to test the coagulability of the blood before giving the 
drug. But even when the coagulability is not diminished I give it, as 
in my experience it has been followed by such excellent results. It is 
administered in aqueous solution either as the chlorid or the lactate of 
calcium in large doses, from 1,00 gm. every four hours to 1.00 gm. or 
more every hour or two. Lime water is also given, but it is not so effec- 
tive as the salts. Adrenalin is a most valuable remedy ; when given hypo- 
dermically or intravenously it should be diluted by the addition of normal 
salt solution. As much as 1 c. c. of the 1 :1,000 solution may be given to 
begin with for hypodermic use, and the effects are not only quickly ob- 
tained, but thoroughly as well. For intravenous injection not more than 
0.2 cm. should be taken as an initial dose. A two per cent, solution of 
gelatin, of which 200 c. c. are injected into the lumbar region, has been 
successfully employed in hemorrhagic variola. If it is true that there is 
lack of coagulability, plain horse serum, antistreptococcus, or diphtheritic 
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sermxi should he injected, as the serum eentains some suhst!aie(> lacking 
in the blood of the patient affeeted, and thus the t rouble is eontrollecl. 
Moreover, the serum might act causatively, as in many of those cases 
there is sepsis. For purely theoretical reasons, ergot is no longer so freely 
emploj'ed for hemostatic ])ur])oses as formerly. It wer<* b(*ttor that clin- 
ical experience were consulted more tnupumtly belore eonelusions de- 
rived from observations upon lower animals are eonsid<'red as final. Es- 
pecially is this the ease when laboratory and betlsidi' observations do not 
agree. "While ergot is no longer the most important. rem<>dy in internal 
bleeding, it may be employed to a<lvantage, espeeially in lumioptysis. 
A good prei^aration, of which tlu're aie several iu this country, should 
be insisted upon. It is a<lminist<‘red In'st as the fluid extract (2. 0-4.0 
c. c. — 5ss-j) by the mouth, iryjxalermieally it may be giv{‘u as one of 
the many preparations called ergotin, but it is only with great care that 
abscesses are prevented. Ergotol, an uuotfudal preparation, is absolutely 
reliable and efdcient, according to my experience. 

CoMunicxTioxs 

The complicated form may he deserihed as that in whieh sonic other 
invasion, cither general or local, takt's jdaee, forming tdther a clinical 
addition to the ordinary measles jneture, or more* or l<*ss changing it en- 
tirel 3 ^ Some of these conditions are due to i‘xagg<>ratiou <tf morbidity 
which belong to the normal })icture of nu?asl<“^. Others an' diu' to addi- 
tional infections, most of whieh have no jiossible connection with measles 
except that measles may have lowered tlu* r(*sistaneo. 

1. Complications from Diseases of Mucous Membranes. — They are 
found in the eyes as conjunetiviti.s, disea.ses of tin* eoriu'a, and the iris; 
both the latter are rare. Those an* mo.st sueec'ssfully treatc'd by specialists. 

2. Complications in the Nose and Pharynx. — C'omplieations in the 

nose and the phar-\Tix should also he tn'ate<l locally and also preferably 
by one with special training. But here it is a<lmissibl(‘ that this may he 
omitted, as usually the topical application of renu'dies can ho carried out 
without special training. It eon.sists in emjdoying variiuus remedies in 
the form of sprays, powders whieh are insutHated, or solutioTis whieh are 
instilled or injected into the nose. Solutions are mad(' in water or liquid 
albolene. The following remedies are applied: as pow<lers, hismnth, 
boric acid, alum, aristol, soziodol, menthol with acacia, ivith or -without 
equal parts of bicarbonate of soda, as excipient; for sprays, instillations 
or injections, potassium permanganate, 1 :3,000 ; thymol, cent. 

(Heubner), for instillations only; eucalyptus, menthol, and all the milder 
astringents. The eustachian tube must he kept open and the pharynx 
should he treated by topical applications. It is of enormous importance 
that otitis media is prevented, and, if it can be done at all, it is only by 
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constantly "watcliing tlie patient’s symptoms and by repeated examinations. 
Certain it is tbat with the first appearance of fluid in the middle ear 
paracentesis tympani should be done and without waste of time. Many 
a time further damage is avoided by this simple operation. For this 
and the further treatment of otitis media acuta the reader is referred to 
the proper authorities. 

3. Complications in the Month. — They are, in measles, stomatitis 
aphthosa, stomatitis ulcerosa, and stomatitis gangrenosa. The prophylaxis 
has already been described (v. supra). In all of these prompt and early 
action is required. The first two are not uncommon, especially the ul- 
cerative form, and prompt treatment is essential (v. chapter on Diseases 
of the Mouth). In reality this is the form which gives the practitioner 
more trouble than the others. For stomatitis gangrenosa (noma) the earl- 
ier the tissue which is affected is burnt away with the actual cautery the 
better the results. In this country at least noma or cancrum oris is a 
very rare occurrence, and must be looked upon as such in its relation to 
treatment, diagnosis, and prognosis. For the treatment the reader is re- 
ferred to Vol. Ill, Section I, Chapter I. 

4. Laryngeal Complications. — There are two forms of membranous 
croup and both of them are found in measles: the non-diphtherUic and 
the diphtheritic. This view is not only confirmed by large clinical ex- 
perience, but by etiological investigations as well. The cause of the non- 
diphtheritic croup is the streptococcus family, including pneumococcus, 
which Lorey (1. c.) considers as the cause of this disease. It is never the 
Loeffler bacillus, although mixed forms occur which should be considered 
in the treatment of this affection. External applications, Priessnitz, ice 
bags, even warm applications have been recommended. Inhalations of 
alkalies, bicarbonate of soda, lime water, or of a normal saline solution 
or water are used — they may give much relief, but when alkalies are em- 
ployed, not too much can be expected of them by way of chemical solu- 
tion of the membrane, the indication which they were expected to fulfill 
originally. The old-fashioned croup kettle, by means of which the air of 
the room is charged with steam, is of great value in some cases, of much 
more value in non-membranous or false croup. 

While I can conceive of the necessity of employing an emetic the occasion has 
rarely arrived in my experience. Is it too much to ask of those who prescribe 
emetics wherever there is a croupy cough that they employ direct and not indirect 
emetics? Or their simplest emetic procedures? Aside from the fact that I have 
seen tartar emetic poisoning, in one instance fatal, follow its administration in 
non-membranous croup ; when there is membranous croup we do not want to reduce 
the patient’s resistance or increase his vulnerability to infection by depressing 
measures. 

When there is any doubt of the non-diphtheritic nature of the affec- 
tion, a large dose of diphtheria antitoxin should be injected. In prac- 
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tice this is visually done; certainly this is true of those cases which are 
becoming more common within the last five years, in whicli baetcriologic 
examination gives negative result, and the symptoms are those which are 
usually taught as characteristic for diphtheritic crou]>. The doctrine of 
the unity of membranous croup is still adhered to by notable medical 
authors, usually by those who do not see many eases in which the LoefRer 
bacillus is absent. The dyspnea must lx* relieve<l; this cannot be done by 
any remedy^ which acts by removing it ; therefore mecbani<‘al means should 
be employed, intubation or tracheotomy. Tntuhation should he first tried ; 
if not successful, then tracheotomy should he performed. In my experi- 
ence with this fonn of croup, intubation and tracbeotomy are not so 
suceessfid as in the purely diphtheritic form, ])os8ibly because we have 
no means of causing the membrane t<> disappear as in tnu' diphtheria. In 
the diphtheritic croup treatment depeiuls for its succ(‘ss ujMni the time 
when antitoxin is given and the proper dosage. IjoDt) to .‘J,000 units, 
depending upon the age of the patient, to be givfui a.s soon a.s possible 
and to be repeated in 12 hours if the symptoms do not improve. If 
necessary large doses and curlier repetition may ])ocomo impe^rative. In 
measles we have a form of laryngitis (erou]i) which is aecom])unicd by 
submucous hemorrhage and edema of the larynx and the \q)per part of 
the trachea, sometimes extending lower, and not infre<pK‘ntly with ul- 
ceration. It is the most fatal of the ros])irutory complications in measles. 
In the eases of this rare disease which I have seen, intubation and 
tracheotomy were of no avail. It would .seem that adremalin Tiiight ho em- 
ployed advantageously. The ordinary edema- of the lary^ix is treated by 
inhalations of aqiieous vapor, of adrenalin, and early searifi<‘ation. 

5. Bronchopneumonia. — This is the. most common com]>lieation of 
measles and the high mortality, especially in institutions, is principally 
due to bronchopneumonia. This is a fact of enormous imixirtance, as it 
shows us how, by hygienic prophylaxis and treatment, this mortality may 
be reduced. Variot’s report of a mortality of <»<> per (*ent. is again re- 
ferred to. On the other hand, Mile. C’orantevote (J5) states that 26 
per cent, of the children who contracted measles in the rhildren’s Hos- 
pital died. While there is a very great diflferenco betwexm the two 
institutions, 26 per cent, mortality cannot be looko<l iipon as a triumph, 
when a German hospital reports a mortality of 20 per cent, as early 
as 1886, although it must he admitted that this is an exception in 
Germany, where most hospitals show the relatively high mortality wdiich 
we are in the habit of finding in institutions. Yariot does not hesitate 
to state that bad sanitation and hygiene are the cause, and the sooner 
this is accepted as a fact the sooner will the relatively enormous institu- 
tional mortality be reduced. The fact must be borne in mind that the 
lower in the social scale we go the greater the measles mortality, measles 
in this respect differing from scarlatina. This alone would sliow that 
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external conditions play a most important role in this disease. There 
must then he reform in those institTitions in which measles are treated, 
and this applies, as far as is observable, to institutions in all countries. 
The least that can be expected is that the mortality in institutions does 
not exceed the average in private practice. The time should not be far 
distant when this result is obtained. The principles that have reduced 
the mortality in lying-in asylums and surgical wards so successfully ap- 
ply here. The ordinary method applied to the treatment of this disease 
in other conditions should also be applied here. There will at times be 
some difficulty in carrying out the fresh-air treatment in measles. Among 
those in whom contact with fresh air in measles is an obsession, it is al- 
most impossible to apply it at all. Sometimes when the case is going 
from bad to worse the family will permit a trial of fresh air, and it is 
a pitiful sight to see a mother struggling with her convictions and her 
observation. I have frequently seen a mother open a window when her 
child became more eyanozed and the number of respirations became in- 
creased, and, as soon as these symptoms improved, again close the window, 
and continue thus for hours and hours. Usually observation wins the 
day. Oxygen inhalations do not take the place of the fresh air, but they 
are valuable especially for stimulating the fagged respiratory center. 
Eresh air does this to a less degree, but by its presence the metabolic 
bodies of ordinary respiration as well as those of pneumonia are removed. 
A patient may, therefore, get plenty of oxygen and not have fresh air — 
indeed, have just the opposite. The beneficial results of the fresh-air 
treatment are so evident that when once applied there is usually no fur- 
ther trouble. Certainly the patient will insist upon its continuance. 

External applications are quite generally recommended in this dis- 
ease, especially in the form of Priessnitz. and poultices. The fine distinc- 
tions between the action of heat applied in one form or another, or of 
cold, have never appealed to me. On the other hand, the question of 
counterirritation is of the greatest importance. It is rarely necessary to 
employ active counterirritation ; as a rule, the bland external applications 
in use counterirritate siifficiently by their continuous action upon the 
skin. Indeed, we defeat our purpose when we add mustard, turpentine, 
or stronger counterirritants. Because the skin becomes irritated or inflamed 
and the external application will have to be removed. It is not a ques- 
tion of affirming or denying the value of counterirritation; the consensus 
of opinion among German writers in regard to the value of mustard packs 
in suffocative conditions due to bronchitis and bronchopneumonia must 
be accepted. But they rarely, if ever, are necessary, in my experience. 
In order to prevent too much irritation of the skin, it should be covered 
with protecting substances, lanolin, zinc oxid ointment, or dusting pow- 
ders, wheat starch, oxid of zinc, talcum, bismuth, etc. 

The medical treatment is symptomatic, as specific treatment has not 
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been established. IMcdicinos arc g’iven especially for ihc cough and the 
heart The heart, per se, rarely re<piir(*s espiadal attention, but the vaso- 
motor center, which is aifeeted by the ])neninotoxin, as we have soon in 
the adynamic form, does. The rea<ler is ref(>rre<I to Vol. Ill, Section II, 
Chapter IV, for the treatment of bronelutpiieuinonia. 

6. The Bowels. — In measles we tiiul an enterocolitis, at one time the 
small intestine alone hciiig aifect cd, at other times the large; pathologi- 
eally, both are usually affected at the .same time, ('iinically, and espe- 
cially therapeutically, they may he considert'd as distinet entitic*s. Prophy- 
laxis has been referred to in its ])roper place. The treatnauit of the small 
intestinal form consists of did, rrd, ami medical Ion. Th(> patient should 
be kept in bod because he is under control, and general rest is followed 
by diminution of peristalsis. It is usually not neet‘ssary to keep tiu^ ]nitient 
in bed longer than 24 to 536 lionrs, but in some cases lie must lx> kept 
in bed on account of the general as well as the h«*al condition. The diet 
consists of milk, cocoa, barley, rice, eggs, t<»ast, broths (eluckem, lamb, hoef) 
— the latter throe not to he given if th<‘i*e is fever. In. children and in- 
fants the diet should he milk, ju'oeeded by twenty-four hours of semi- 
starvation to begin with. It is not necessary to bt'gin the medical Iroai- 
merit with a laxative nnless there is some special indic'ution for it, such 
as a loaded colon or the pre.scuice in the gastrointestinal tract of some 
indigestible substance. There is such an outpouring into the intestine 
in this disease, that further juirgation is not luax'ssary. In how far 
this shall bo considered as climinutivt', and, therefore, not to be checked, 
it is difficult to determine, exccjit that the gemn-al condition must nrit be 
allowed to suffer, and that the jiossibility exi.sts <.>£ extension to the large 
bowel. As a rule, something shouhl be dom*, ospeeially in smaller chil- 
dren, to control the number of (‘vucnatiou.s. As a rule, opium .should not 
he given immediately, but, if the large* discharges preet'ded by ])aiu con- 
tinue, it should be prescribed. In infants and eliildreu all the precau- 
tions should bo observed that are nect'ssary to inak(* opium .safe* in them. 
Ordinai’ily large doses of bismuth, with or without .souui inle.sfinal anti- 
septic, such as salol, may bo givcui, or sotiu* of the vi‘g(‘fabkt astringents: 
catechu (gm. 1-2, gr. x%’-oss), tinct. catechu comp. 2-12 c. cm. (oss-oiii), 
tannigen (0. 5-1.0 gm., gr. viiss-xv), taimalbin (1. 0-4.0, gr. xv-oi), all 
adult doses. 

The large intestinal form should bo treated as a dys(‘ntery. Absolute 
rest in bed is necessary until the ]irocess has come to an end. Warm 
applications to the bowels are very grateful. Acconling to the fiillness 
of the colon, a cathartic should be given and re])eated wdien the colon again 
fills up; this is easily determined by percussion and palpation of the ab- 
domen. It is wiser always to begin the treatment of this form of disease 
with a cathartic, and the most efficient is castor oil in one full dose. By 
some the salines are preferred; indeed, there is a saline method of treat- 
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ment in which no other remedies are used. After the howels are freely 
moved, then morphin or belladonna should be given in small doses, in 
order to relieve tenesmus; they may also be administered in the form 
of suppositories. Injections of cold water or warm sweet oil are very 
valuable for this symptom. The diet should be very rigid, consisting of 
no milk, except in the form of cocoa or with Mellin’s food, eggs, non- 
irritating carbohydrates, soups, and meats when the fever has disappeared. 
Quinin tannate, bismuth siibgallate, salol, B. naphthol, have all been 
recommended. After inflammatory symptoms have disappeared, local 
therapy of the large bowel may be tried. The patient should stay in bed 
until all symptoms have disappeared. 

7. Other Infections. — Scarlatina^ vaccinia, varicella are occasionally 
observed in connection with measles ; diphtheria has been referred to 
above. Especial attention must be given to the treatment of whooping- 
cough, when it occurs simultaneously with measles ; not only is this neces- 
sary to prevent serious lung troubles, but as well because of its producing 
a predisposition to tuberculosis, lighting up a latent process or making the 
existing form run its course more rapidly. It may be justly said, as a 
rule, that when a child survives whooping-cough and measles his chances 
for becoming tuberculous are relatively slight. Septicopyemia, which is 
still frequently overlooked, should always be considered in connection 
with other infections. It is more than likely that some of the rashes con- 
sidered as relapsing forms of measles are caused by septicopyemia. The 
same may be said of arthritis, which is sometimes found with measles, 
and possibly for some of the deeper deposits of pus in central organs. 

8. L 3 nnpliatic Glands. — ^Much difference of opinion exists as to 
whether these glands are enlarged in normal types of measles or not. 
There is no doubt, as was first pointed out by C. Gerhardt nearly forty 
years ago, that normally all the glands enlarge, usually during the pe- 
riod of invasion. This includes all the palpable glands, even to the 
epitrochlears. It is true they are not so much enlarged as in scarlatina, 
but, on the other hand, they persist longer. This enlargement does not, 
contrary to that in scarlatina, frequently result in pus formations. But 
the enlargement persists and forms a sequela which is very important. 
When there have been localized processes, the lymph glands connected 
with the localization become enlarged, and, as will be seen, remain so 
for a long time. 

9. The Genital Organs. — ^We find the same here as in all the acute 
exanthemata. In males the manifestations are very rare. In females 
there is leucorrhea, menorrhagia, interruption of pregnancy either as abor- 
tion or as premature birth. Uterine hemorrhages also occur, either large 
or small. 

10. Rarer Complications. — ^Diseases of the Icidneys are seldom met 
with, and the same may be said of diseases of the heart Arrhythmia is 
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occasionally seen. It is not going wrong to sa.y that, as a rule, these com- 
plications are not due to the measles virus itself, but are eoiiiplicalions 
of a complication. In the nerrous .si/isU'm lieniiplegia, paraplegia, menin- 
gitis, and brain abscess have been reeonled. ArUtrilift and osfeiiis are 
usually of the septic form. Measles itself pnxluet's a simple synovitis 
which rarely results in pus. For their treatment the n*ader is referred 
to the proper chapters. 


Sequbuje 

As a result of the advances in medicine, secpiela* an* not so common 
as formerly. Much of the care .st> improp(‘rly a]»pli<*d in the treatment 
was the result of en*oneous conceptions of their nature and cause. The 
present generation of physicians still suffers from the sins of their an- 
cestors, and it is dilKcult to convince the patients tliat these sins are no 
longer committed except hy those who Imve not ncxpiired enliglitenment. 
Because of the proper treatnumt of nu'asles, disease's of the (‘ves and 
ears, especially of the former, are no long<*r looked \ipon as a ]>rohable 
sequela. Hearly every one of the eomplieutious Tuay become a sequel. 
And some of them must be. referred to beea\is<> of their (‘Uormous impor- 
tance. The enlargement of lymphatic glands is probahly of gri'atest im- 
portance; the maxillary, anterior, ami posterior cervical, the hmuchial, 
and mesenteric, are especially so. Whatever <‘lse is done with ])atients 
who have these manifestations, they should he carefully wat<*lu*<l by the 
physician. In a number of cast's they can be relitwcd by ])ro]>cr treat- 
ment: by the internal administration of iodin ami ereosott* j>rt‘purutions 
especially. Pure creosote is given before nu'uls, O.tJO-P.tJO e, e.-Tll, v-x. 
Syrup of the iodid of iron, l-t e. e.-rn, xv-oi, aft(*r meals. In children 
creosote should be administered, in tloses corrt*s]M)nding to tbc age, but 
with the understanding that this dose may lx* gratlnully very much in- 
creased. When creosote cannot be taken, bt'nzosol as its substitnti* (0.5 
gm., gr. vii, ter in die, children in proportion) may be given with ex- 
cellent results. These patients also do very well on cod livc'r oil, pro- 
vided it is well tolerated, but pure cod liver oil ami not its substitutes 
should be employed. The diet should bo of high caloric value, ami con- 
tain large quantities of fats aiid carbohydrates, the albumin ipumtitative 
requisite not being neglected. The patients ahonhl go oii tin* open-air 
treatment. The general treatment is that of tuberculosis, including a 
change to a proper climate when necessary. The (pu'stion whether they 
should go to a sanatorium must he answered for imlividual sanatoria and 
individual cases. Certain it is that, when these ])ulieuts are looked after 
early and properly, much may be done for them; when this is not the 
case active tuberculosis continues in its development, a form very ditfi- 
cult to control in adults, and in children frequently very serious on ac- 
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count of localization in vital organs. Affection of tlie bronchial and 
mesenteric glands requires double watchfulness. The treatment of chronic 
tuberculosis is discussed in its proper place. The same may be said for 
chronic bowel trouble. The cardiac arrhythmias should be carefully 
studied as to their nature, nervous or organic, and treated accordingly. 
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GERMAN MEASLES 
(liuhrlla) 

P. FoKOHIITir'NrEB 

PROPHYI^IXIS 

Some question lias arisen as to the nec»*ssity of isolating? patients who 
have this disease. It would seem tluit a (lis(*use in wliieh a fatal issue has 
so rarely been observed would retpiire no isolation, (’ertaiu it is that 
most authors who have descril>e<l German nu'usles hav(‘ .<<*en no mortality, 
and when it has occurred it hu.s Ikhui in hospital jiraetiet* prineiiially. 
If there is isolation it should be on aeeount of’ morbidity, and not on 
account of mortality. While rubella doi's not spreail as rapidly as measles, 
probably on account of the lung-t>r period of invasion, if. does ])resent itself 
as an epidemic disease. The first largt* epi(l(-mie that eume under my 
observation spared neither large nor small, young or old, male or fe- 
male; the morbidity relatively great, flu* mortality nil. Most of those 
affected attended to their vocations, including sonu* jdiysieians who con- 
tinued to visit their patients. The few that remained in the house were 
kept there by trouhlesome eyes whicdi pr(‘vented them following their 
work, general malaise, fever, or cough; and th<*n it was only a few days. 
At all events not long enoxigh certainly to ren<h*r tliems<‘lv{‘s free from 
contagion. Under these circumstances it is not, strang<' that no isolation 
takes place; when the patient is not s^iiHeieiitly ill to stay in the bouse, 
it is difficiilt to keep him there except by force or reason. Xeithcr force 
nor reasoning are required in a disease in wdiieli there is ])nietically no 
danger to life. There is no rea.son exee]>t. an economic one; the question 
is how much the state loses hy permitting these patients to go about. The 
individual gains hy attending to his work, the state loses by his spreading 
the disease. Enbella epidemics are not fr(‘quent ; a large number of in- 
dividuals enjoy immunity; predisposition is not so groat as in measles, 
and one attack produces protection to further attacks. Compared 
with measles, it will be seen that we are dealing with a different 
problem in rubella prophylaxis. In the former, on account of mortality 
and sequelae, strict prophvlaxis; in the latter, onlv exceptional prophy- 
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laxis. This exception is found in young or old in whom rubella might 
turn the scales from life to death. If necessary, the patient should re- 
main isolated for two weeks, and until desquamation is completed, ac- 
cording to those authors who touch upon this part of the subject at all. 
Judging from analogy with measles, the patient would be free from con- 
tagion after the first days of the desquamation has set in. Certainly it 
would be an injustice to carry this out except in so far as the person 
to be protected should continue to remain .away from the patient as much 
and as far as his relations to him will permit. Until we know more about 
this whole subject, this seems the fair attitude. 

Finally, the difficulty of prevention must be considered. A disease 
with a long period of incubation, a period of invasion so short that it can 
be neglected, and with contagiousness as sure as the symptoms appear, can 
not be easily kept from spreading. 


TREATMENT 

This is hygienic and medicinal as in measles. As a rule, none is re- 
quired. For symptomatic treatment the following may be considered: 
Febrile, gastrointestinal, respiratory, glandular, and nervous manifesta- 
tions, as described for measles. Nephritis occurs occasionally; I have 
seen three cases, and it is well to examine the urine before discharging 
the patient for the sake of precaution. 7 'he division of rubella, accord- 
ing to the predominance of a measles or a scarlatinal type of eruption, 
calling the one rubella morbillosa, and the other R. scarlatinosa, or con- 
sidering the latter a third disease (Duke), does not interest us as far as 
treatment is concerned. The treatment of rubella scarlatinosa (Duke’s 
disease), as well as that of the erythema infectiosum, is purely symp- 
tomatic. 
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CHAPTER IX 


MUMPS 
John llxjiiRAii 

Synonyms. — ^Latin, eviianelio ]uirotitis op'ulomica; Prencli, 

les oreillons; German, Ziegenpelcr; Hpuniisli, nnirrin; Italian, wtrangugli- 
oni. 


GENERAL CONSIDERATIONS 

Definition. — This is a specific infect i(nis ilis(‘ase characterized by fe- 
ver, a certain amount of disturbance of the g'etu'ral syst(>in, and a swell- 
ing of one or more of the salivary glamls. As a rule, the swelling is con- 
fined to one or both of the parotids. Soiuetinies the sulauaxillary or sub- 
lingual glands may be involved, together with the ]>uroti<l, and at other 
times one or all of these last-named glantls may la* the indy manifestation 
of the disease. In some instances the pancreas is involved, usually as 
a complication; but in some eas<‘s the ilisturhance in the jiancreas is the 
only change which may he noti'd. Diagnosis in these east's, of course, 
could not he made apart from an epidemic <»f nunn])s. 

Complications. — Thei’O are nunit'rous coni])lications, often but little 
known, and very puzzling to the gtuieral ])rac1itiont‘r, both from the stand- 
point of diagnosis and of treatment. Tb(» most fr(‘<}iient of these is the 
swelling of the testicle and epiditlyiuis in the male*, and, of less frequence, 
swelling of the labia majora or of the ovaries in tbi* fenuilt*. In addi- 
tion to these there is not infrequent involvt'iuent of llu* inainmary gland 
either in males or females. A complication of less fretiuent occurrence 
is the extension of the disease, or, at any rate*, of tlu< swt*lling, to the 
tonsil and pharynx, to the conjunctiva and tissues al)ove the c‘ye, and to 
the subcutaneous tissues below the parotid — the swelling in some instances 
reaching remarkable degrees. Of still less frcipient occ'urrcucc are the 
inflammations occurring in the lacrimal glamls, in the tliyroid, and 
sometimes in the thymxis; and of pai’tieular importance is the* involve- 
ment of various parts of the ear, of the eye, and, occasionally, of the 
nervous system — chiefly in the form of meningitis. 
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History. — The disease has been hnown from the earliest times. Hip- 
pocrates has given a most interesting description; and he noted an epi- 
demic occurring in Thasos. He also observed the frequent involvement 
of the testicle. Since his time the disease has been referred to by various 
writers, including Galen, Celsus, and Aetius. Its contagiousness was 
referred to by Mangor in 1773, and Hirsch, in his Handbueh der his- 
torische und geographisehe Pathologic, ii, 1864, has given a list of the 
epidemics of the disease, the first one of which, in America, was described 
by Chalmers from Charleston, South Carolina, in 1744, and the second 
one, in the same locality, was described by the same author in 1768. 

The disease is more frequent in winter than in summer, and, while it 
may occur at any age, it is most frequent between the ages of 5 and 15 
years. A curious feature of the disease is the fact that it may recur; 
and Catrin has observed this in 6 per cent, of his eases, which is certainly 
higher than in the experience of most authors. Gerhardt has noted an 
instance in which the recurrence took place in nineteen days after the 
original disease had subsided. The course of the recurrence is quite sim- 
ilar to the original attack. It should also he noted that mumps may 
occur with other diseases. 

Mumps is a disease in which comparatively few pathological and bac- 
teriological studies have been made. This is partly due, perhaps, to 
the difficulty of getting post mortem material, and also partly due to 
a lack of interest. Notwithstanding this, a number of organisms have 
been described. One of the most complete studies is that by Laveran 
and Catrin. They obtained an organism in pure culture by puncturing 
the parotid gland, also from the testicle, the edematous tissue, and the 
blood. The organism was a micrococcus occurring in pairs, which grew 
on ordinary media, and was easily stained with ordinary dyes or decolor- 
ized by Gram’s method of staining. These results have been confirmed by 
Darling and others, hut perhaps not sufficiently. There have been no sat- 
isfactory animal experiments, and no work of any importance upon the 
use of vaccines or of serum therapy. 

Susceptibility.^ — It is not uninteresting to note that, while the major- 
ity of cases occur between the ages of 6 and 15, after 15 years the sus- 
ceptibility apparently diminishes with age, although individuals of 60 or 
70 are not entirely immune, Under 5 years the susceptibility to the dis- 
ease is not great, and nursing infants, as a rule, are immune, and may 
even nurse the breast of a woman with mumps without taking the disease. 
Instances of the disease occurring in nurslings, however, have been re- 
ported. White has reported a case of a woman whose child showed signs 
of the disease six days after delivery, and the woman herself had a swell- 
ing of the parotid on the following da^^. Comhy cites a ease in which a 
woman, eight months pregnant, developed mumps, and her child, born at 
term, showed marked swelling of the parotids and had difficulty in swal- 
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lowing, wliieli increased for two days, when the swelling gradually dis- 
appeared. 

Transmission and Infectiousness. — Of greal i>rae<i<*al inl(‘r(‘st, are the 
facts concerning the transinissihility oi the disease and the occui’rence 
of epidemics. The diseast* is one which is appjirently contracted hy 
direct contact; and almost all of the eases ocenr in this way. The disease 
is evidently transmissihle before th(‘ symptoms appear. The infectious- 
ness is probably most marked in the beginning of the disease, and may 
persist, certainly in some instances, as long as six wt'eks after the disap- 
pearance of the symptoms; although usually a patient may he considered 
safe to associate with others three we<‘ks aft(>r the sym])toms have disap- 
peared; and doubtless a great many before this ])eriod has elapsed. As 
we have no means at the pi’csent time of telling whetluw a person is ca- 
pable of transmitting the disease or not, three or four weeks should be 
allowed to elapse before tlie individual is permitted to go about, especially 
if there is any wish to avoid infection of otlu'rs, as thcrt^ always should 
be. In the case of children this is usually I'usy to secur(‘, hut in adults 
otherwise actively occupied in important affairs such a long period of 
isolation is scarcely practicable. The <liseaso is not transmitted through 
the air to any great extent, and, while it is ])ossihU* for an otherwise 
healthy person to curry the disease without contracting it himsedf, this 
is certainly a very exceptional octmmmee. In flu'se instaiiees the virus 
is apparently carried in the month <»f healthy individuals closely asso- 
ciated with mumps, and may l>t‘ transmitted hy kissing. TrarntminHion ly 
foniites is certainly very rare, and almost unknown, although Iloth re- 
lates a case in which the disease wuis contracted hy sh'cping in a bed 
previously occupied by a patient with mum]>s. In a di.s(‘ase like mumps 
it is so difficult to exclude the. possibility of infc-ction hy direct contact 
with individuals having, or about to hav(‘, or who have recently bad, the 
disease, that evidence as to its transmission, hy means otluu* than direct 
contact must be regarded with eonsidei*ahle suspicion. Epidemics in 
institutions are not infrequent. They may oeeur in s<*h(>ols, and not 
infrequently in barracks. The number of ])eoplc‘ uffieeted varies in dif- 
ferent epidemics, and according to the age of the individuals exposed. 
Usually from one-forirth to one-third of those coming in contact with the 
disease will take it. Epidemics in. imfitidions are usually slow and last 
several months, new cases developing from time to time; and they are 
often curiously confined to one part of a building or to one taudosure. 

Incubation. — The incubation period is usually long and is variously 
stated by different observers. The average is from st‘venteen to twenty- 
one days. Variations are placed at from three* to twenty-five* days or 
longer. The Commission of the Clinical Society of Lonelon placed the 
limit from fourteen to twenty-five days. Tlu*re have been undoubted 
eases, however, where the disease developed after thirty-five days (Par- 
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ker Douglas), and even after six weeks (Bernutz). One attack usually 
confers immunity. While recurrences are not uncommon, second attacks 
are more or less rare, but they may occur at times, and even third at- 
tacks have been reported. 


PROPHYLAXIS 

The prophylactic treatment consists in isolation. This is of especial 
importance in cases of young soldiers and school children. Eor prac- 
tical purposes four weeks after the onset of the disease the patient may 
be allowed to mingle with others. This is an arbitrary rule, but one 
which certainly will give satisfactory results in most instances. Longer 
periods of isolation are not advisable on account of the great loss of time ; 
and very few infections take place after this period has expired. It 
must be remembered that epidemics are often set up or continued by in- 
dividuals who have been exposed to the disease and who infect others 
just before the symptoms are manifest, or just after they have begun. 
Under ordinary conditions these individuals who have been exposed to 
the disease are disregarded, because it involves a great loss of time, as 
three or four weeks would have to elapse before the individual coiild be 
reasonably sure not to be a source of danger. In schools with medical 
supervision, if the children are allowed to go to school, they should be 
under the most careful observation between the second and third week 
after they have been exposed to the disease. Children who have had the 
disease previously, and who are living in the house with cases of mumps, 
may be allowed to attend school. The use of some antiseptic mouth wash 
in these cases would certainly not be amiss. In the case of barracks all 
the individuals exposed should, as far as possible, be confined to the 
same building dr group of buildings, and not allowed to mingle with 
others under ordinary circumstances until the period of incubation is over. 


TREATMENT 

The treatment of the disease itself is rather simple, although there 
are complications, at times requiring more or less attention. It is a good 
rule to Tceep the patient in ted for eight or nine days, and this is of es- 
pecial importance in the case of young males, as it undoubtedly reduces 
the tendency to a metastasis in the testicle. The food should be liquid, 
if there is much difficulty in taking it; although any soft or easily swal- 
lowed food may be allowed. In some instances the difficulty of opening 
the mouth is so great that the food must be taken through a tube or a 
straw. Milk, custards, and egg-nog are the most suitable for this pur- 
pose. 
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It is usually well to give the ])atieut a purge at tlit' outset, some simple 
saline, sulphate of soda, or ])h(»sj>hah‘ ol soda, or niagiK'siuni sulphate 
usually being preferreti. If the iemperdfure is high, the paticuit is nerv- 
ous and uncomfortable in conseipieiico, and the us<> of ice bags to the 
head or sponging with tepid or cool water or e(iual parts of alcohol and 
water may be resorted to. It is scarcely advisable' to administer anti- 
pyretics to reduce the fever; although, if the nervous symptoms are 
marked, as they sometimes are, the administration of antipyretics with 
or without bromids or codein sulphate may he eonsidert'd. Pain is a 
very variable symptom, some patients not siitTering at all, while others 
are ’exceedingly nncomfortablc. I believe that autijvyrin and (aidein sul- 
phate in combination will giVe gi’eati'r relief from the ])ain with loss gen- 
eral disturbance than any other anodyne that may b(' used ; although 
there is no objection to the administration of some forms of opium, 
should the physician prefer it. The after-elfects arc* more marked, how- 
ever, both in the general <liseomfort and liability to heada<*he, as well as 
constipation. The pain may oftem ho controlled by local applications, 
and various methods have been advised. In some thc‘ use of the hot water 
bag or an electric beater gives great relief, while ollu'rs prefer the ap- 
plication of cold in the form of an ice bag. Whether one ehooscs heat or 
cold depends upon the personal c<pialion of tlu^ ^uitient. All things con- 
sidered, I believe the cold gives more relh'f in a grea1(T number of cases 
than heat, and eertainlv tends to reduce tlu* fev('r at the same time. The 
patient w’ho complains of discomfort from the iec' bag when it is first put 
on will frequently ask for it if its use is jxTsistc'd in long enough for 
him to get accustomed to it. Of the local applicatioun to flu* gland, 5 per 
cent, guaiacol is frequently used either with glycerin or rubbed up with 
an ointment. Belladonna ointment has ht'cn fouml to hc‘ t'ffectual in 
relieving pain, and many physicians use methyl salicylate ])aintcd over 
the gland two or three times a day. Other local applications n('c<l hardly 
be mentioned, although all sorts of things have Ix'cm advised. In some 
instances the swelling of ihe gland persists. In these ceases gentle mas- 
sage may he advised, using cocoa butter as a lubricant, and having mas- 
sage done for five or ten minutes twice a day. The use of iodid of potash 
ointment has been suggested in those eases, but ilio inte'rnal administra- 
tion of iodid of potassium in five or ten-grain doses throe times daily, and 
in some instances even larger amounts than thi.s, will be found to he 
more effectual. Where there is marked anemia, togetlier with the chronic 
swelling, the internal administration of the syrup of the iodid of iron 
is to be advised. Mouth washes are usually iiseful, althotxgh sometimes 
difficult of application. The cleansing of the teetli may be impossible 
if there is much swelling. Equal part.s of peroxid of hydrogen and 
water, saturated solution of boric acid, and 1 per cent, permanganate of 
potash are usually recommended. Pobell’s solution or Seiler’s solution 
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may be used. Eustace Smith suggests a saturated solution of salol in 
an ounce of alcohol, to which 40 drops of chloroform have been added. 
Thirty or forty drops of this solution in a tumbler of warm water will 
be found to be a pleasant antiseptic wash. In some instances there is 
excessive piyalism, and this may sometimes be relieved by full doses of 
atropin. In other cases there is stenosis of the duet, which leads to a 
dry mouth ; Burton has suggested the insertion of a probe into the duct 
and the use of a constant current in these cases. Sometimes, even when 
the duct is not stopped up, there is a lack of secretion which leads to a 
most unpleasant dryness of ihe mucous membranes of the mouth. .This 
may be alleviated to a certain extent by mouth washes containing small 
amounts of glycerin. In some instances the patients suffer from a lack 
of fluid, the blood actually getting thicker, as in Asiatic cholera. This 
may be relieved either by rectal injections of normal salt solution or plain 
water, or, if that should be contraindicated for any reason, by subcutaneous 
infusions of salt solution. Where there is excessive swelling of the uvula 
or mucous membranes of the throat, it is sometimes necessary to scarify 
these tissues with a sharp knife, all except the point of which should be 
carefully guarded by the use of a bandage. There have been instances 
in which edema of the glottis developed. Where this occurs, tracheotomy 
promptly done is the only thing which is of any avail. Meniiigitis should 
be treated by general measures devised for this disease, and lumbar punc- 
ture should be done to relieve pressure. 

The question of suppuration in mumps is one of considerable impor- 
tance. The redness and semifluctuation which may be present frequently 
suggest an abscess when none is present. Inasmuch as suppuration in 
mumps is exceedingly rare, and frequently suspected where it does not 
exist, a very good rule is not to incise the gland unless the diagnosis is 
quite certain. Should suppuration occur, or be suspected, it is a good 
plan to -use a very small-bladed knife, and make a very small incision 
until the pus is located, when it may be made sufficiently large. Care 
should be taken not to cut the branches of the facial nerve ; consequently 
the cut should be made in lines radiating from the exit of the facial 
nerve, and should be kept back of the line drawn from the zygomatic 
arch to the angle of the jaw. 

The treatment of orchitis and epididymitis is very important. There 
is atrophy of the testicle in perhaps two-thirds of the cases regardless 
of the treatment instituted, yet it is quite probable that rest and the 
proper protection of the gland may have something to do with its con- 
servation. The treatment consists in rest in bed and the proper support 
for the inflamed gland, which can usually be secured by cushions or cot- 
ton. Application of cold is one of the most satisfactory means of con- 
trolling pain. Many local applications have been suggested, chief of 
which are belladonna ointment and guaiacol, as suggested above. Mar- 
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tin lias suggested tlio injection of 0.0 1 gram of piloearpin. Tliis may 
be repeated every second day. He statc-s that if short<‘iis the course of 
the inflammation and relieves ])ain. If is \v<‘ll fo hear in mind that the 
usual course of the disease is from six fo nine days, although in some in* 
stances it may be prolonged to two we(‘ks or occasionally even longer. 
If the pain is very severe, anodynes of various kinds may be adminis- 
tered internally. The use of galvanic or faradie (dectricity has been 
suggested to prevent atrophy, but the success ivith which this is attended 
has never been very satisfactorily dcnionsf rated. The treatment of the 
involvement of other glands, such as the lacrimal gland, the thyroid 
or the thymus, is best carried out hy local appli<*ations of cold. Nephritis 
and tide other complications are treated on general therapeutic principles. 



CHAPTER X 
WHOOPING-COUGH 
John" Ruheah 

Syxionjans. — ^Pertussis (Sydenham) ; tnssis convulsia; Kink-congh ; 
ohin-cough; Prench, coqueluche; German, Xeuchusten; Spanish, tos 
ferina; Italian, pertosse. 

GENERAL CONSIDERATIONS 

Definition. — ^Whooping-cough is a specific infectious disease, charac- 
terized by a paroxysmal or spasmodic cough, usually ending in a long 
sonorous inspiration and often accompanied by vomiting. The medical 
writers of ancient times did not describe whooping-cough, certainly not 
with any clearness, but a disease which is so striking -in its symptomatol- 
ogy could scarcely have evaded description. The first epidemic of which 
we have any record was one which occurred in Paris in 1578, and was 
fully described by de Baillou. The epidemics of cough previously de- 
scribed by various writers had evidently been influenza. The disease 
spread to other countries, and Thomas Willis in 1668 mentioned it as 
occurring in England, and Sydenham in 1679 gave a good description 
of it. During the eighteenth century the disease was frequently observed, 
and the best articles of this period are those of Plaz in 1727 and Eried- 
rich Hofman in 1732. During the nineteenth century the disease spread 
over , the remainder of the civilized world, the last countries invaded 
being Hew Zealand in 1847 and Australia in 1890. At the present time 
it is endemic in most of the large cities ; and epidemics of more or less 
severity are so frequent as to attract no attention, and not noted except in 
special statistical articles. 

Etiology. — ^It should be stated that the disease varies in virulence 
from year to year, and seems to be more severe and also more frequent 
in cold climates. It is much less severe in weather which permits chil- 
dren to be out of doors, and epidemics are less apt to happen under such 
conditions, as people are . not crowded together, and so infection is less 
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frequent. Almost everybody is susceptible, and flio majority of persons 
have the disease some time durinp; their life. Infants under six months 
of age are less susceptible, but there are instances on reeortl in which 
symptoms of the disease were observed on the first day, a inotlu*r in this 
case having taken care of a child with wh<Kiping-eough. Girls arc said 
to be more susceptible than boys, as are also children whoso resistance 
is lessened by having had other infectious diseases, and children who are 
below the average standard of health. The disease is most frequently 
seen beUveen six months and five years of age, and over half the cases 
occur between six months and two years of age. Sxisceptihiliiy decreases 
with age, but it may be seen in adult life and even in old ])eo])le. It is 
interesting to note the rule that- ])aroxysms are more sev{‘re in inuvous 
children than in others, and Wimnier and ]Vl(Mssner are authority for the 
statement that children dejirived of some of their s('nses, such as the deaf, 
dumb, and blind, usually have the disease in a mild form. 

Various bacilli have bc*en descrihe<l as the cause of whooj)ing-cough, 
but a small bacillus described by Bordet and Gengon is probably the 
organism wdiieh produces it. This organism resembles, more or less, 
some of those which have been deseribt'd by other authors, ami tlu* dif- 
ference may be due to the ditference in techni([ue. In a general way it 
may be said that the organism resembles the bacillus of intluenza, al- 
though it may bo easily separated from it by agglutination n'actions. 
This bacillus is present in the bronchial imiens dxiring the first few weeks 
of the disease, and later on is isolated with ditiieulty, or not at all. This 
coincides with the general ini})ression of those who have had much to do 
with the disease, that it is most infectious during the first two weeks. 

The transmission of the disease is a matter of considerable impor- 
tance. It is usually transmitted by dii*ect contact, and but a very short 
exposure is necessary for infection. In some instances the infection 
seems to take place in the immediate neighborhood of u c'sise, and in these 
instances it is quite probable that the infection is caused through the 
small particles of sputum which are sprayed al)ox;t the child dxtriug eoxxgh- 
ing. The disease is apparently infectxoxxs from the beginning of the first 
symptoms. The infectioixsness is probably most marked (hiring the first 
two weeks, hut occasionally it is transmitted later. Traxxsmission by a 
third person is rare, and tvhooping-coiigii carriers have never been de- 
scribed. The disease is not, as a rxxle, transmitted hy fomites, althoxxgh 
this may oeexxr. One of the heat examples of this is tlie ease of a woman 
whose two children had whooping-cough, and were on board of a ship 
which touched at St. Helena. The children of the washerwoman who 
laundered the children’s clothing contracted the disease, there being no 
other eases of whooping^eoxxgli on the island at that time. In lius]>itals and 
institutions the disease shows considerable variations in its infectiousness. 
Where there are a great many children who mingle together closely, or 
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when the beds are too near each other, or when there is overcrowding 
generally, epidemics are frequent and usually severe. In well-run insti- 
tutions, where the air space is sufficient and ventilation good, where the 
beds are far apart and the children kept separated, the danger of infec- 
tion is greatly lessened; and, if the sputum is carefully looked after, in- 
fection may he avoided altogether. This would seem to prove conclu- 
sively that the virus causing the disease is not transmitted through the 
air except as it may be sprayed in the sputum, or be carried on dust. 

Recurrences of the disease are quite rare, although they have been 
noted. It is almost impossible to state definitely the length of the period 
of tncubation, but usually from one to two weeks pass from the time of 
infection to the onset, while sometimes it ■would seem that only a few 
days are all that is necessary. If sixteen days pass and the disease has 
not made its appearance, the chances are that it will not develop. It is 
well to remember that the disease is characterized hy three stages. The 
first, a prodromal stage or stage of invasion, in which the symptoms do 
not differ materially from an ordinary bronchitis, except perhaps that 
the tendency to cough at night is more marked, and that there is usually 
a marked increase of the small mononuclears. This stage lasts from a 
week to ten days, or sometimes two weeks. The second, usually called the 
spasmodic or paroxysmal stage, lasts for a number of weeks, and then 
the disease passes into the third stage, that of decline, which may last a 
week or two longer. 

There are numerous complications of whooping-cough. These are due 
partly to the toxin of the disease and partly to the severe coughing. 
Among the most important are hemorrhages, which are probably due to 
a combination of the above. Bronchitis is always present during the 
prodromal stage, but should be regarded as a complication if it occurs 
later. Nine-tenths of the deaths are due to bronchopneumonia. Lobar 
pneumonia is seen more rarely, and is not as fatal. There are numerous 
disturbances of the nervous system both during the disease and following 
it, the most, important of which are cerebral hemorrhage with its usual 
sequelae. 

The misuse of drugs in the treatment of the disease is a frequent 
cause of symptoms which may be erroneously attributed to whooping- 
cough. The most frequent of these are delirium, dry throat, and dilated 
pupil, from the use of belladonna or atropin; the tinnitus, gastric dis- 
turbances, rashes, and other symptoms from quinin; the drowsiness or 
even unconsciousness from narcotic drugs ; the heart failure, cyanosis, 
and great prostration due to the coal-tar derivatives. 

It should also be noted that the other infectious diseases of childhood 
are liable to affect children with whooping-cough; and, when met with, 
are particularly severe. It is also important to call attention to the fact 
that whooping-cough is a disease in which there is a high mortality, not- 
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withstanding the fact that the laity and most physicians seem to regard 
it as a mild disease. It usually causes more deaths than scarlet fever. 
The older the child the better the prognosis. Nine-tenths of the deaths 
are due to pneumonia, and among the other causes of death arc: inani- 
tion, which is usually caused by loss of sleep and constant vomiting; 
convulsions, hemorrhage into the brain, external hemorrhage, asphyxia, 
and syncope. Deaths arc more common where hygienic surroundings 
are bad than among the well-to-do. 


PROPHYLAXIS 

This is a very important subject and one which is practically over- 
looked by most physicians and by the laity. There is, pex’haps, no disease 
causing the same amount of sutfering and the same danger to life as 
whooping-cough in which there is an equally shocking disregard of the 
rights and feelings of others. I have known numerous instances where 
otherwise thoughtful parents had invited healthy children of neighbors 
in to play with their children who, being ill with pertussis, needed, as 
they thought, some extra amuscixient. Some little educatioxial w'ork along 
this line is very much needed. Of course the reason is not far to see, and 
it is that the child is able to go about, and instrxietions arc usually given 
to keep it in the fresh air as much as possible. This leads to the child 
being taken into crowded street cars, railway trains, and eveix to places 
of amusement. The spread of the disease can only be prevented by keep- 
ing the child away from other children who have not had the disease, and 
the doing of this lies with the parents of the child. In every instance it 
is well to explain the reasons for keeping the child away from others, and 
to insist upon this being done. Particxilar stress should be laid upon 
the avoidance of the infection of young children and of those with other 
diseases. It should also be borne in mind that there are no measures 
■which will prevent the patient from taking the disease if ho is susceptible, 
except keeping away from individuals who have it. It is (piite possible 
that a method of vaccination will be devised, as noted further on in this 
article. The patient is to be regarded as a possible soxxreo of infection 
until the paroxysmal stage of the disease has passed, although the earlier 
stages of the disease are the ones in which particular care should be exer- 
cised, Disinfection of the apartments occupied by a whooping-cough 
child should invariably be undertaken if the rooms are to be occupied 
either by infants or by young children, especially those in ill health. Un- 
der ordinary circumstances, however, disinfection is scarcely necessary, 
as the organism causing the disease dies of its o-wn accord after a short 
exposure to the light and air. 



TEEATMENT 


177 


TREATMENT 

It should be borne in mind that, up to the present time, no remedy 
has been found which will in any way shorten the duration of whooping- 
cough; and, while this is tn;e, it may also be emphasized that much 
can be done to render the suffering from the disease less severe, and 
also prevent many of the complications- 

It is too often regarded by both the laity and physicians as a disease 
for which nothing can be done ; and there are many popular sayings which 
serve to keep this impression alive, the most pertinent of which is per- 
haps that of the Bavarian peasants, who say that it lasts until it stops. 
There is another saying attributed to Eranck, “You can kill a whooping- 
cough child before the affection has run its course, you can never cure 
him,” which has perhaps had a good deal to do with the attitude of the 
profession in regard to the disease. There is scarcely any ailment which 
has had as many drugs and other measures suggested for its cure as per- 
tussis ; and almost every week sees some new remedy suggested, while 
the number of nostrums claiming to be specific is legion. 

Hygienic Measures. — These are of equal if not of greater importance 
than medication. The first point to be noted is to keep the child in the 
fresh air as much of the time as possible. A quiet out-of-door life is 
the best ; but if, owing to other circumstances, such as inclement weather, 
this is not possible, the apartments occupied by the child should be thor- 
oughly ventilated and the sleeping room thoroughly aired during the 
day, and an abundance of fresh air supplied during the night. When 
the child cannot be out of doors, moving from one room to another is of 
considerable value, the room which the child occupied being thoroughly 
aired in the meantime. The second point is to have the child lead a 
quiet existence, as free from excitement as possible, since anything which 
tends to arouse the child is liable to bring on severe paroxysms of cough- 
ing; fits of anger, which, in the irritable condition accompanying whoop- 
ing-cough, are all too easily excited, should be carefully avoided. The 
child should be protected from severe weather, and, when out of doors, 
should be kept out of the wind as far as is practicable, and especially 
out of the dust and away from irritating vapors. This is sometimes diffi- 
cult in the case of city children, who should by preference be sent to 
the parks or open squares. The clothing should be changed with the 
weather, the proper amount being the smallest number of garments that 
will keep the child comfortably warm. Care should be taken not to bur- 
den the child with extra covering either by day or night. The temperor 
ture of the apartments occupied by the child should, as far as possible, 
be kept the same. Sudden exposure to cold may bring on paroxysms, 
but this is no contraindication to having the child out of doors in cold 



178 


WHOOPIls^G-COUGH 


Aveather. If tlic cliild’s hcd ia in a cold vooni, it is well to have the sheets 
wai'ined before the child is }>la(*od in hod, so as to avoid the paroxysm 
which takes place when the child is ])laced hetween cold sheets. While 
the child should be bathed sufficiently to keci) it clt-an, and in hot weather 
to keep it comfortable, too much bathing should be avoided. The psychic 
treatment is of considerable value. As far as possible, the child ahoald 
be taught to restrain any desire to cough, as in some nervous children the 
number of paroxysms may undoubtedly be iiiHuenced in this way. As 
a rule, the paroxysms come on spontaneously, but it should he borne in 
mind that, while this is true, they may be easily brought on by a gi-eat 
number of external stimuli. Tor diagnostic purposes a paro.xysm may be 
excited by pressing the finger or the handh* of a s])oon over tin* e])iglottis. 
Sudden fright at times lessens the number of paroxysms, but it may also 
at other times make them more frequent. Children often start to cough 
by imitation, so that in institutions where there are a number of whoop- 
ing-cough children the paroxysms seem to bo greater than in the same 
number of children who are kept ajiart. Very often a numlK'r of children 
will have a paroxysm brought on ap]iarently by one child starting the 
cough and the rest feeling impelled to imitate it. Tbnler no circum- 
stances should punishment be used, although there ar<' instances on record 
in which this has been suggested as a means of treatment Any meas- 
ure which will lessen the numher of paroxysnis shoidd Ik‘ regarded as 
of value; as hy so doing the danger of eonqilication is considerably les- 
sened. Nagele has siiggested a procedure which will often cut short the 
paroxysm. This consists in pulling the jaw forward and downward in 
the manner frequently employed hy tho.se giving anesthetics. This may 
be tanght to parents and nnrses, who may in this way stop a certain nnm- 
her of paroxysms if they are taken in time. This is perfectly prac- 
ticable, but I have found that, as a matter of fact, it ia of very little 
service, since it is only the exceptional nurse who will take the trouble 
to keep the child under sufficiently close ohscr\-atit)n to ap])ly this method 
in time to he of any service. Another mechanical suggc'stiou, and one 
of considerable value, is that of Ivilmer, of New York, who advocates 
the use of a tightly fitting elastic 'bandage a])out the abdomen. Tliia, be 
claims, will not only lessen the numher of paroxysms, hut will also lessen 
the numher of times which the child vomits, I can la^t state ]>ositively 
that, in average eases, it influences eitlier the number or the severity of 
the paroxysms, but in cases of nnnsnal severity it sometimes seems to do 
a great deal of good in this direction. 

There can be, I think, no doubt as to its value in lessening the amount of 
vomiting, and, while it is not specific in its action, it affm-ds i-emarkable relief 
in some of the most troublesome eases which one is called upon to ti*eat. It also 
is of some value in lessening the abdominal pain so frequently eomiilained of, 
due to the frequent attacks of coughing. To be of any service the band must 



TREATMENT 


1Y9 


be properly applied. The best method is to use a stockinet band similar to those 
used under plaster jackets, this being applied to the body from the axilla to the 
pubis. It is kept from slipping down by the use of shoulder straps. On this, 
stockinet elastic webbing, similar to that' used in making elastic stockings, is so 
applied that it covers the abdomen. In applying it should be pinned slightly on 
the stretch and sewed on to keep it from curling. I have found that any heavy 
resistant cloth, such as good stout muslin, may be used for making the jacket, 
and that a strip of webbing five inches wide may be used for the front from top 
to bottom. The jacket should be opened in the back and secured by lacing. This 
will enable it to be applied very snugly and the elastic webbing makes very 
firm and, when properly applied, even pressure ovfer the entire abdomen. Some- 
times it is necessary to secure the lower part of the jacket in front by pinning 
it to the other clothing. Unless this jacket is applied so that pressure is firm 
and uniform it is of very little service. 

Numerous suggestions as regards treatment have been made, and one 
idea is that vaccination for small -pox influences the course of •whooping- 
cough. This was noted soon after the introduction of vaccination, and 
various observers since have called attention to it. I have had no experi- 
ence with it, but Posehi advocates its use at the beginning of an epidemic 
(see also Vaccination). He believes that it has some curative value if 
done during the period of incubation; but none if the initial stage has 
begun. To be of any service, it appears that the vaccination must be 
done at this time, and those in whom vaccination has been done a year 
previously seem to derive no benefit so far as pertussis is concerned. 
These interesting observations have been made sufficiently , of ten to war- 
rant a more careful study of the subject to determine the true value, if 
there be any. 

Disinfection of rooms occupied by the patient is a method which is 
frequently suggested, and Mohn of Norway claims to have shortened the 
disease by this method. He used sulphur, but formalin disinfection has 
been tried, and a very dilute formalin vapor is also advocated as a method 
of treatment. 

Breathing compressed air in especially devised chambers also has its 
supporters. The breathing of the fumes from the lime employed in 
purifying illuminating gas was formerly in vogue, its chief use probably 
consisting in getting the little patients out of doors while making the 
journey to and from the gas works. The injection of antidiphtheritic 
serum has been suggested, but it has been suggested in so many other 
diseases in an irrational manner that it deserves no more than passing 
mention. 

Diet. — This is a matter of great importance and, in some instances, 
of great difficulty. In the milder cases light, nourishing food is all that 
is required, and no especial restriction except that of indigestible articles 
is needed. Younger children should be placed either on an exclusive 
milk diet or a diet composed of milk, cereals, and broths, and the same 
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should be given where vomiting is fre(|uont. IMilk to whieli ” gTains of 
sodium citrate lias been added to each ounce is usidul. It is a very good 
plan to have the child take as much food as possible during the period of. 
the disease in which there is little vomiting, so that, in case much food is 
rejected later on, the general condition will not sutfer too imicli. In some 
eases almost every meal is vomited, and it occasionally happens that the 
child suffers severely from the lack of nourishment. There are cases on 
record in which children have occasionally died from starvation. In 
many of these the feeding is a matter of the greatest difficulty. The best 
plan is to give the child milk or some easily assimilated liquid food, with 
the chances that some of it will pass through the stomach quickly, the 
chance of this being much hotter than when solid food is given. If one 
meal is vomited, a second should he given as soon as the stomach is quiet, 
and it is a good plan to have the meals taken as soon after a paroxysm 
as possible, as following an attack there is frequently a period of calm 
during which the food may find its. way into the intestine. In all eases 
where the vomiting is severe rectal feetling may bo employed in addition 
to the above measures, and subcutaneous injections of oil may be of .some 
benefit in the worst class of eases. It is sometimes necessary to use some- 
thing to lessen the nranher of ])aroxysms. In this class of cases (>v(*n the 
administration of ehlovoform is jnstitiablc in order to s(*enr(‘ sulHcient quiet 
for the administration and retention of food. It is a very good plan to 
remember that the irritability of tbe .stomach is often the re.sult of im- 
proper medication, hence few or no drugs should be list'd if the vomiting 
is severe, except perhaps those which are known to exert a sedative action 
upon the stomach. 

( Use of Drugs . — Almost cvexy drug in the iduirmacopeia and many 
which are not in it have been suggested. These embrace external applica- 
tions to be rubbed on the bod^', the use of inhalations, the use of sprays, 
of insufflation of powders, and the internal or hyjiodt'rmic administra- 
tion of various drugy In regard to the value of drug’s to be applied 
externally on the skin I am extremely skeptical. There are one or two 
widely sold nostrums applied in this manner which I have seen tested, 
although against my advice, on a large nnmhcr of cases. I have never 
seen the course of the disease influenced at all by their use. It should 
be borne in mind in this connection, as well as in other forms of medica- 
tion, that whooping-cough is a self-limited disease, that a drug used in 
the sixth week will often give gratifying results where the same drug 
given in the first few weeks would be described as useless. Tbe use of 
inhalations is an idea that has attracted many and has led to the sale of 
various drugs that are to be vaporized by various methods. I have never 
been able to satisfy myself that any of these had any value, except where 
there was a complicating bronchitis. In most cases they do more harm 
than good by interfering with tbe use of the proper amount of fresh air. 
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In case of hroncli'^,^ig^ j^g-t mentioned, inhalations of the steam from lime 
water or a dram <yf eompotind tincture of benzoin to a pint of water, or 
the same quantity creosote to a pint of boiling water, may be used 
with a certain of benefit The inhalations may last from five to 

■'■en Tninutes an^^be repeated at intervals of two, three, or four hours. 
Plenty of fresh air should be supplied in the interval. Spraying the 
nose and throat I do not believe to be of any value in uncomplicated 
whooping-cough, although where there is coryza or irritation of the mu- 
cous membranes of the throat they are of some value in lessening the 
excessive number of attacks which may be caused by the irritated mucous 
membranes. The habitat of the pertussis bacillus is apparently in the 
bronchi, and is not influenced by medication of the upper air passages, 
and this applies also to the insufflation of powders of various kinds. 
These measures’ serve to keep the family of the patient occupied and give 
them a sense of having done something, but, as far as the patient is con- 
cerned, unless there are specific indications, on account of complications, 
they serve more to excite paroxysms than to lessen them. Bravo and 
Soltman are very enthusiastic over the use of Cyprus oil diluted with 
alcohol in the proportion of 1 to 5, of which two or three drams (8 to 
12 gm.) are poured over the pillow at night or the underclothing during 
the day. My experience with this method of treatment has not been 
great, but in the few eases in which I have tried it it did not seem to 
have any effect one way or the other. The use of drugs internally, or 
in exceptional eases hypodermatically, properly done, has been the means 
of affording great relief to the patient. It is well- to bear in mind that 
there is no one drug which will act equally well in all cases, and what 
will succeed admirably in one case will have little or no effect in another. 
It should also be remembered that the continuous use of any one drug 
may be dangerous on account of its depressing effect, or that it may 
lose its value in lessening the number of paroxysms due to the body ac-. 
quiring a tolerance for it. Any drug which causes nausea or vomiting 
should be immediately discontinued. 

, The drugs which, from my own personal experience, have proved of greatest 
value are as follows: Atropin or belladonna and heroin I believe to be of about 
equal value and come first on the list. Antipyrin, either alone or combined with 
codein sulphate, I should place second, with the distinct disadvantage that it can- 
not be continiied over very long periods of time without danger of antipyrin 
poisoning, and its use is not advisable in the case of patients with weak hearts. 
In older children quinin and also camphor may be prescribed to advantage; 
Bromoform is of great value (v. infra). It would seem that, starting with 
hexamethylenamin as a base, some new compoxmd might be devised, which, if 
administered early in the disease in sufficient quantities, might act as a germicide 
and so modify the course of the disease, even to the point of cutting it short. 
Up to the present time a preparation has not been forthcoming, but I think the 
suggestion is worthy of further investigation. The method of administering the 
14 B 
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above named drugs is important. Heroin is best given in #'lnch. of ierjjjj 

hypocblorid in the form of an elixir, and the dose may %Tt is ^'^00 

to 1-24 (gm. 0.00065 to 0.0027). This dose may be given, iing tJ ag» 
of the child and to the effect which it produces, in intervals ela Jl 

hours. Occasionally the interval may be shortened. In son^ nincr*;^ 
drowsiness, but if a very small dose is first chosen and the in<ir--«. > 
this may easily be avoided. Heroin, in many instances, will cut theffiflHRrof 
paroxysms in half and sometimes stop them almost altogether. In other eases 
it is of particular use in stopping the vomiting. 1 have repeal e<lly seen the vomit- 
ing cease under its use to recur when the drug was .stopped. When the dose is 
carefully regulated so as to get the smallest amount which will pi’oduce the de- 
sired effect, it may be continued over periods eovei;^ng weeks w'itlu>ul any untoward 
effects. It is a good plan to stop it every week and see whether it can be dis- 
pensed with, when it may be resumed if necessary. In evei’y case where it is em- 
ployed the bowels should be carefully regulated, using mild purgative drugs if 
necessary. The use of atropin or belladonna is of remarkal le value in a ceitain 
number of eases, and the latter may be given in the form t f a tincture of bella- 
donna in doses of fi’om 1 to 10 minims (0.00 to 0.0 c. c.) fcur or five times a day. 

I usually prefer a solution of atropin sulphate in the st length of 1 grain to 2 
omiees (0.065 to 64.00 gm.) of water. Kach drop of this approximately repi*esents 
1-1000 of a grain (0.000065 gm.). My method is to stai'f with one drop of this 
solution and to increase one drop each dose until flushing results. This conies on 
fifteen or twenty mmutes after the administration of the drug, and when it is 
noted the dose should be diminished one drop, or, if the flushing still persists, 
to the dose which is just short of causing if, and this dose may ht* repeated at 
intervals of three or four hours. This may be kept up over peritids lasting for 
several weeks, although it is well to stop the drug every week for a day or two 
and note the effect without it. If necessary, as in the case of heroin, it may be 
resumed. It should be noted that, as a rule, blonds reipiire less than brunettes, 
and that it may occasionally cause delirium, mydriasis, and dryne.s.s of' the throat. 
This is not liable to happen unless the dose has been too huge, or the indiridual 
miusually susceptible. Antipyrin may be given in doses of from 1 to 5 gi’ains 
(0.0625 to 0.324 gm.) and it may be used with or without codeiu sulphate, in the 
doses of gr. 1-60 to 1-4 (0.001 to 0.016 gm.) according to the age of the child. 
For yoimger children the syrup of orange is a very satisfactory vehicle, while 
older children may take it in capsules. Codeiu sulj)hate alone is often of con- 
siderable value. Quinin, which was suggested by Binz, has the disadvantage 
that in young children it is exceedingly liable to cause mmsea and vomiting and 
is difficult of administration. In older children the disagreeable* effects attending 
its use, consisting of tinnitus and deafness, are often complained of. The sug- 
gestion has been made to use it in doses of about gr. 1-6 (6.61 gm.) for each 
month of the child’s age and about gi-s. 1 1-2 (0.1 gm.) for each year of the 
child’s age. This should be given four times a day. Bromoform is of decided 
value on account of its marked sedative action, but jyoisouiug has resxilted so fre- 
quently from carelessness in its use that it is perhaps b(‘st not administered, 
except where persons of a reasonable degree of intelligence ai’e entrusted wnth it. 
It may be given in doses of from 1 to 5 drops on sugar. Kinulsions of it have 
been suggested, and may be used if thoroughly shaken heiku'e the dose is poured 
out, but the drug, being heavy, tends to separate and fall to the bottom of the 
bottle and this results in the last few spoonfuls in the bottle containing nearly all of 
the bromoform. There are numei*ous eases of poi.soning on reconl from this cause. 
Coeain hydroehlorid may be of value in certain eases of e.xtreme vomiting. 
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V ariotis attempts have heen made to secure an antitoxic serum. 
Kelaiditis claims to haA’e a serum of value, and Leuriaux also lias made 
a serum. As far as I am familiar with, the literature of infectious dis- 
eases, I thinh it may safely he asserted at this writing that no serum 
worthy of consideration from any other than a theoretic interest has been 
produced up to this time. The subject of the use of vaccines in the treat- 
ment of the disease is now being studied, vaccines containing dead bac- 
teria being injected hypodermatically at intervals of one or more days. 
The results so far obtained cannot be said to be very beneficial, and yet 
with a method like this satisfactory conclusions can only be hoped for 
after several years of careful experimentation. The production of a vac- 
cine for the prevention of the disease might also be undertaken. 
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INFLUENZA 
William H. Smith 

Pfeiffer’s publication of his discovery of the influenza bacillus in 
1893 (36) led to the hope that a definilo etiology for inflneuza, as for 
typhoid and tuberculosis, had been found. 'The intliienza bacillus is ac- 
cepted, generally, to-day as the cause of cpidciuic infliauiza, but tlu‘rc is 
no such clear-cut, definite importance attached to its ]u*cscuce in seci’e- 
tions as in the ease of the gonococcus, tubercle, or typhoid bacillus. 

The literature from 1895 is filled with reports of the isolation of the 
influenza bacillus from the sputum, or at })ost-mortem in cases of measles, 
scarlet fever, diphtheria, and tuberculosis. (Leincr, 30; Wohlwill, IG; 
Jehle, 21; and others.) Similar, if not identical, organisms luu’c been 
found in conjunctivitis and whoo])ing cough. The writ<‘r has r<.*i)catedly 
isolated influenza bacilli froin the sputum in cast's of chronic bronchitis 
and bronchiectasis; and has found that these bacilli persist for years in 
the bronchial secretion; and that they may be present in practically piii'e 
culture at the time of an acute exacerbation. 

The prevalence of the influenza bacillus, so \vides]»read, and associ- 
ated with so many diseases, especially with the acute exantlu'inata, has 
led, on the part of some, to skc])ticisni as to the actual pathogenic ])ower 
of these bacilli. In patients with disease, clinically influenza, the absence 
of the influenza bacillus has tended to increase this skeptic'ism. (hirsch- 
mann (10) in such an epidemic reported the pre.s('n(*e of the pneumococ- 
cus in 46 out of 49 cases. The presence of the pneuinoeoceus, strepto- 
coccus, streptococcus mucosus, micrococcus eatarrhalis, and sta]}hyloeoc- 
cus, has been reported in similar acute infections r('sembling influenza. 

The presence of hemophilic bacilli, similar to the influenza bacillus, 
with slight variations, as described by Bordet (0) in whooping cough, 
and recently by Cohen (8) in cerebrospinal meiiingitis, has raised the 
question as to whether sub-varieties of the influenza bacillus might not 
exist. The pseudoinfluenza bacillus described by Pfeiffer is, according 
to Joehmann (22), judging from the present evidence, but a modified 
form of the influenza bacillus. 
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The uncertainty of the bacteriologist is paralleled by the indofinite- 
ncss of the clinician. Any acute cold is called influenza by some clin- 
icians; others, dwelling on the widespread occurrence of the bacillus in 
other diseases, even when they find the influenza bacillus in the secretion 
of the suspected case, question whether these bacilli may not be sapro- 
phytes, and hesitate to call the disease influenza. A third group takes the 
fixed stand that where the influenza bacillus is there is influenza. 

Pfeiffer’s dictum that the bacilli were not found in the blood is be- 
coming more and more questioned at the present time, because of the 
ever-increasing number of cases of septicemia, pyemia, endocarditis, 
arthritis, and meningitis reported by accurate observers with bacteriologi- 
cal data. Horder’s (20) ease of endocarditis in which the influenza 
bacillus was isolated from the blood four times during an interval of six 
weeks is a remarkable one; the influenza bacilli were isolated from the 
valve in pure culture at autopsy. The results obtained by Ghedini (17) 
in cultivating this organism from the blood are surprising, when, in 28 
patients with influenza, the influenza bacillus was isolated 18 times, or 
64 per cent. ; and from 14 spleen punctures recovered 8 times, or 57 per 
cent. These observations need further confirmation. He insists that the 
blood culture must be taken during the fever period. The future may 
show that the influenza bacillus will be found to produce many acute and 
chronic conditions now little suspected. Blood cultures should be more 
generally employed by clinicians to determine if some of the fevers of 
unknown origin may not be due to an infection with the influenza bacillus. 

Admitting the indefinite bacteriological and shifting clinical position, 
but accepting the influenza bacillus as the cause of epidemic influenza, 
let us consider its treatment. ' 


PROPHYLAXIS 

The source of infection lies chiefly in the nasal and bronchial secre- 
tions. A study of the last pandemic seemed to show that new districts 
became infected when visited by persons with the disease ; that mild un- 
recognized eases might infect ; that infection followed direct lines of 
communication. Parson’s publication (35) is of interest in this par- 
ticular. Of several thousand persons engaged in deep-sea ’fishing on 
Dogger Bank or Skilling Bank, North Sea, not one is ‘known to have 
contracted influenza at sea; the few outbreaks occurring commenced two 
or three days after leaving port, or, in one ease, after communication with 
another vessel. He also found t.he engineers and firemen, employed on 
four of the largest railroads out of London, were affected about half as 
often as the clerks who were indoors, and in contact with each other. Of 
7,942 clerks, 722, or 10 per cent., were affected; while of 9,693 engine 
drivers and firemen, 522, or 6.4 per cent., had the disease. Any attempt 
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to isolate all cases of influenza during a pand(>mic is impossible; it is 
likewise imjwssiblc to rcsti'iet travel or ('uforee (luarantine for a disease 
usually so mild, of short duration and low mortality. Absence of a 
direct means of treatment, which in the future may b(* otferc'd by a serum 
therapy, makes it impossible to provide actual prophylaxis. The diffi- 
culty of any prophylactic means is increased because of the short in- 
cubation and easy communicability of the disease. The presence of 
bacilli, in interepidemic periods, in so many possible* carri(*rs, as shown 
by Holt (19), Lord (31), and others, renders it even more <litticnlt, espe- 
cially as the prevalence of these cases is not g<‘nerally re(*ognized by 
physicians. Certain suggestions may bo nuule. lVIu*n ])ossil>le, persons 
with influenza should be isolated. Sputum and nasal secretions should 
be collected on gauze and burned. In sne(‘zing aiul coughing infected per- 
sons should hold gauze or a handkerchief before the fa<*('. The clothing 
and dishes used by the patient should be waslu>d sej)arat<'ly. Elderly 
persons and children, when the disease is epidemic, should !«■ k<‘pt from 
contact with any case, however mild. Umu'ccssary attendam-e at crowded 
gatherings should be discouraged. Fatigue aud ov(*r-exp<>stir(‘ shoidd he 
guarded against. It is possible that hexumethylcnamin (O.oO gm.), 7% 
grains three times a day, may have a pro])hylactic value. Quinin and 
oil ‘of eucalyptol have also been reeoimiK'udcd. Patients witli chronic 
cough whose sputum contains influenza hacilli should take ('special care 
to desti’oy their sputum. Rooms occupic'd iTceiitly by pulieuts with in- 
fluenza should be disinfected with formaldehyde. 


TREATMENT 

Specific Treatment 

Judged from our present knowledge the disease is a toxemia, it may 
occasionally he a septicemia or pyemia. Tt is generally conceded that 
one attack confers but slight, if any, immunity. At ]m*sent we have in- 
sufficient data in regard to any direct treatment with vaccines, antitoxin, 
or immune sera; although Cantani (7) and Lata])ie (:i7) obtained sera 
having certain protective properties. Isolated cases have been reported 
where vaccines were used, but the results arc not uniform. 

Elexner (14) has reported that a scrum has been obtained from 
goats which had been inoculated for a loug time aud repeatedly with 
virulent cultures of the influenza bacillus. This serum had b<'en found 
an efficient therapeutic agent for experimental inflimiizal meningitis in 
monkeys. This discovery leads us to hope in the future for the serum 
treatment of influenza, especially for those cases of meningitis due to 
this bacillus, 
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Geis’eea.l Treatment 

One has but to read the treatment employed during the epidemics of 
the 16th and 17th centuries as detailed in ‘^The Annals of Influenza,” 
published by the Sydenham Society, where bleeding, purging, blistering, 
and emetics were extensively used, to realize that the tendency of the 
disease is to recovery. In spite of the treatment of those times the mor- 
tality was low. 

The onset of the disease is usually sudden, with chill, or chilly sen- 
sations, occasionally with delirium or coma. The temperature rises sud- 
denly to 101 or 102, or even higher; the proportional rise of pulse is fre- 
quently much less. Coincident with the onset of the disease irritation 
of the nose, pharynx, larynx, or trachea may be noticed, with, at times, 
acute inflammation of the tonsils. The headache may be extreme, fre- 
quently frontal or orbital, or there may be, from the toxins, a meningeal 
irritation simulating meningitis, as in certain of the other acute infec- 
tions. The soreness and lameness in the muscles of the back and thighs 
may be very great, the prostration marked. Within 48 to 72 hours the 
temperature may be normal and the patient comfortable. The transition 
from health to disease in influenza is frequently very rapid, as may be 
the recovery in patients whose condition at onset was most grave. 

If seen at the beginning of the disease the patient should be put to 
bed, as there is no way of estimating the amount of toxin present, or the 
resistance of the individual patient, and experience has shown that pa- 
tients thus treated suffered less from complications and slow convales- 
cence than did those who tried to work and keep about. 

When practical the patient should be isolated, the sputum and nasal 
secretion collected on gauze and burned. If the bowels have not moved a 
mild purge like sodium phosphate (2. 8-3.8 gm.) 45-60 grains, or a small 
dose of hydrargyri ehloridum mite (0.032-0.066 gm.), grain 1-2 to 1, 
followed by some mild saline, may be given. A warm bath may be taken, 
while hot drinks like lemonade, milk, or whisky may be given to favor 
perspiration and to dilute toxins. • 

Eor the pain and discomfort some of the antipyretics like acetpheneti- 
din (0.66 gm.), grains 10, with caffein (0.065 gm.), grain 1, can be 
ordered, repeated in an hour. Variation in the size or frequency of the 
dose must be determined by the patient’s condition and the judgment of 
the physician. Aspirin (0.65 gm.), grains 10, every hour for three or 
four doses, may be given, or sodium salicylate or quinin. Acetanilid, be- 
cause of its depressing effect, is seldom needed in this disease and should 
only be used where the susceptibility of the patient to this drug is known 
beforehand. In the absence of any direct antitoxic treatment the object 
is to relieve the headache, backache, hyperesthesia, and general discom- 
fort produced by the fever and toxins, by diluting these toxins, and to 



188 


INFLUENZA 


obtain comfort, for the ])a(ioiit. willi llu- Icasl <l(‘]m'ssinir <!ni,c;. If, at tbc 
begiuning of tbc attack, iborc is imich coiigli which is irritating, hard 
and nou-prodnctivc, sonic sedative in addition to th<‘ antipyndic should 
be Tised, such as codcin fO.Ola-O.OdO gni.), grain 1-i- to 1-2, or heroin, 
diacetyl inorphin (0.00, I gnu), grain 1-12. Small doses <if jmlvis ipecac- 
uanha} et opii (0.5 gin.'), grains I 1-2, will 1 k‘ of valne. At times for the 
severity of the pain morjibia must be used. 

Diet. — The patient should bo fed according to bis digi'stivo capacity, 
If there is much renal irritation prc'sent meat and meat .soups should bt 
used sparingly. "Water in abundance should bo taken to dilute toxins. 

Fever. — The fever in the usual, acute', uncomplicated case of influenze 
is of short duration and seldom nc('ds treatment, llyjierpyrexia may oc 
cur, but even this is seldom long continued. Oobl baths for ri'duetion ot 
fever in this disease should not be used. The ])ati(‘nt slmubl be kept ir 
bed, or, at least, in his room, until the morning and (‘vening tempei*atures 
are practically normal. Usually in uncomplicated <‘ases, at the end ot 
three. or four days the acute toxic manitVstations have snbsi<led, the tern 
perature ha.s reached normal by lysis, and tlu* patient has Ix'come com 
fortable. Kelapso more severe than the original attack may ocrur, oi 
debility aiid prostration with ])rotractod couvah'scc'uee may follow th( 
mildest case. In those patients previously debilitated, or in whom the 
nervous system is unstable, too curly a return to customary oceu])atioi 
should be forbidden, as in thi.s type of patieiit relapse is more ])rone tf 
occur and neurasthenic symptoms or delay in convalescence is more proh 
able. 

Tbeatment of Tyfks 

Dependent upon the localization of toxins (‘crtain tyjH's in influonzi 
have been described. Leichtcustevn’s classiticatiou (2t)) is as follows 
I. The Purely Toxic Variety — (a) The siupde influenza fever, (b) Tb( 
nervous form of influenza. II. The Toxic Intlammatory — (a) Th( 
catarrhal respiratory, (h) The gastrointestinal variety. Osier's claasi 
fication (34) is the more usual one. I. Ties})iratory. 11. Gastrointe.sti 
nal. III. Nervous. IV. Febrile. It is imptxssible to maintain, in cer 
tain cases, any clear-cut separation into type-s, as frequently the varioui 
forms are combined or merged into each other. A study of 847 cases 
of influenza recorded at the Massachusetts General Hospital showed thi 
majority to he of the respiratory type, while a largt» innnbcr of these pa 
tients at entrance so simulated typhoid that they wore ])hiced on enteric 
precautions. In certain epidemics a tendency to hemorrhage has heei 
observed, but this type is less common. 

Bespiratoiy Type. — The discomfort in the pharynx and tonsils, whicl 
is present in some cases, is usually relieved by the simple antipyreti' 
^ The diagnosis of these eases was in the main clinical rather than baeteriologica 
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treatment. For the engorged larynx and trachea, where it is possible, 
steam inhalations are of value. Compound tincture of benzoin, o or I c. c., 
may be added to 1 or 2 liters of hot water and the steam inhaled. The 
steam atomizer with an oil spray may be iised. ^ Albolene (30 c. c.) 1 
ounce, Menthol, Eucalyptol aa (0.65), grains 10. The Acme atomizer is 
a good one. Special attention should be paid to the possible infection of 
the sinuses and middle ears. The use of warm normal salt solution with 
a Birmingham douche, by keeping the mucosa clean, is said to lessen this 
danger. When infection of the sinuses occurs steam inhalations or the 
use of adrenalin spray (1-5,000) or a 1 or 2 per cent, solution of cocain 
may favor natural drainage by shrinkage of the engorged nasal mucous 
membrane. Morphia may be needed for the pain, or operative interfer- 
ence necessary. Paracentesis should be performed early if the middle ears 
become infected, thereby lessening the danger of mastoid involvement and 
sinus thrombosis. In a case of influenzal rhinitis of four years’ duration 
Grandy reports the relief obtained by the use of influenzal vaccines in 
doses of 12,000,000, 500,000,000, and 10,000,000. Influenza bacilli were 
present with cocci in the cifltures from the purulent nasal secretion. 

Bronchitis . — This may be circumscribed, unilateral, or very extensive, 
involving the smallest bronchioles. The sputum may be abundant and 
at times bloody. In the acute stage a small dose of a sedative like codein 
(0.015 gm.), grain l-l, or heroin (0.005 gm.), grain 1-12, may be used. 
With much secretion sedatives should be used with caution. Later, if the 
secretion is abundant and difficult to raise, ammonirim chlorid (0.32 gm.), 
grains 5, may be taken with some hot drink every 3 or 4 hours. In the 
more chronic bronchitis, which often follows the attack, potassium iodid 
(0.32 gm.), grains 5, in milk three or four times a day is recommended. 
Change of climate is advisable for patients in whom the bronchitis is 
protracted, if the condition of the patient otherwise permits. For the 
paroxysmal cough occurring in influenza quinin is said to be of value. 

Gastrointestinal Type. — Symptoms may arise, during an attack of in- 
fluenza, from the gastrointestinal tract. These symptoms may be the 
only manifestation of the disease, or, as is more usual, they may appear 
in association with symptoms from the respiratory tract. These symptoms 
vary from simple dyspepsia, gastric irritation with nausea and vomiting, 
intestinal irritation with colic and diarrhea, to those in the rarer cases 
where blood may be vomited, or bloody diarrhea may occur. Eeiss, in 
analyzing the cards in the German Collective Investigation of the epidemic 
of influenza in 1889 and 1890, found, of 3,231 cards submitted, catarrh 
of the stomach was present in 610, or 18.9 per cent. ; catarrh of the 
stomach and intestines in 502, or 15.5 per cent. ; catarrh of the intestines 
alone in 233, or 7.2 per cent. Loss of appetite, vomiting, and diarrhea 
were the more common manifestations of the effect of the toxins on the 
gastrointestinal tract, occurring in from 32 to 34 per cent, of the cases. 
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Pain was a I’ure manifestation, present in from 4 to 5 per cent. The 
percentage of cases bleeding from the stomach or intt'stincs wnis 5.3 per 
cent. The condition of the gastroinlestinal tract varies from a mild gastro- 
enteritis to extensive engorgement of tlie mucosa with hcmiorrhage. Swell- 
ing of the Pcycr's patches and mesenteric glands has been observed. 
Uiceration in the jejunum has been reported by Kuskow (2f)). The 
influenza bacillus was isolatetl from the pus of an appendix abscess by 
Adrian; and Fisch and Hill have reported a case of purulent jicritonitis 
with isolation of the influenza bacillus in pure cultiire. During an epi- 
demic of influenza great care should be taken not to attribute to the in- 
fluenza toxins abdominal pain, really due to an acute inflammation of 
the appendix. 

The treatment of the gastrointe.stinal manifestations of influenza, 
whether occurring alone or associated with the* respiratory or nervoua 
form, must be symptomatic. If any food is refaine<l, milk, or milk and 
vichy, koumyss, albumin water, or thin gruels may be tak(>n. If the 
nausea persists, rectal feeding may be necessary. Hot salt solution ene- 
mata, or seepage, if the bowel is not too irritable-, may be of benefit. 
The dilution of toxins should be attempted by having th<* patient drink 
an abundance of water, and, if this is impossible, salt solution should 
be used subcutaneously. The excretion of this flui<l should be favored 
through the skin and kidneys. Urandy and shaved ic<‘, or champagne, in 
small amounts taken frecpiently may reli(‘ve the vomiting. Hismuth 
subnitrate (1.9-2. 9 gnu), grains 30-45, may be given t-very <5 or H hours. 
Some of these cases arc relieve<l by acetph<*nctidin, or othc-r simjde anti- 
pyretics. The sym])toms are, fljrtunately, usually of short duration, but 
vomiting may persist and much loss of flesh (x-cur. This type of the 
disease was rare in the cases at the Afassachusetts (leneral Hospital. 
Cholecystitis, due to the influenza bacillus, has lamn rei)orted by Laub- 
heimer (28), Ileyrovskf (18), and Knina (24), fotir cases in all, where 
the bacillus has been isolated. Karewski (23) and Pulu*mau (37) each 
report a case of liver abscess in influenza, but the bacteriology is indefinite. 
Neutralization of toxins by dilution, favoring elimination through the 
skin and kidneys, symptomatic treatment of the nausea with carc-ftd feed- 
ing with the use of bismuth or some allied drug rt-preseut, at present, our 
means of treatment. Counterirritation has been advi.sed ; in cei-tain 
cases opium or morphia must be used for the pain or frccpient bowel 
movements. 

Nervous Type. — In addition to the beadacbe, delirium, tbe occasional 
case beginning with coma, the restlessness and insomnia, all manifesta- 
tions of the toxin on the nervous system, cases have been reported of 
hemiplegia, myelitis, encephalitis, paralysis resembling laundry’s, where 
organic change has occurred. The literature is very extensive of the eases 
with neuralgia and multiple neuritis, together with the cases of exhaustion 
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psychoses and occasional mania. From Leiehtenstern’s (29) collection 
of cases it is seen that scarcely any portion of the nervous system has 
escaped injury from the influenza hacillus or its toxin. The tendency of 
the usual mild manifestations due to toxemia is to subside under the 
ordinary treatment with antipyretics, warm baths, and the usual measures 
suggested to dilute toxins ; abundant fluid intake, favoring perspiration, 
salt solution by rectum or under the skin. Drugs or drug treatment 
must be applied for the relief of symptoms. When organic lesions, such 
as encephalitis or myelitis, are present, there can be no specific treatment 
in the light of our present knowledge. It is to be hoped that in the future 
some specific treatment like an immune serum will be found which not 
only will neutralize the toxins produced by this bacillus, but will prevent 
the extensive organic changes so frequently reported as having occurred 
in the nervous system, due to the destructive process of the influenza 
bacillus or its toxins. The persistent neuralgias, exhaustion psychoses, 
acute manias, tend to recover and do not differ from similar conditions 
seen less frequently after other acute infections like typhoid or pneu- 
monia. The underlying debility must be recognized and tonic baths, with 
other hydrotherapeutic measures, employed. Massage, forced feeding, in 
certain eases a modifled rest cure, must be insisted on. Quinin in large 
doses is said to act well for the persistent neuralgias. If facial neuralgia 
persists the possibility of antrum disease must be considered. Liquor 
potassii arsenitis (0.24 e. c.) minims iv, well diluted after meals, increas- 
ing the dose gradually, is recommended, as is also strychnia in some form 
for the debility and general weakened condition. Drugs for sleeplessness, 
which is often persistent, must be used, but should be used only in con- 
nection with other measures, the aim of which is to build up the general 
condition of the patient. When pain is absent sulphonethylmethane 
(1 gm.) 15 grains, or chloralamid may be of value. Certain of the Ameri- 
can neurologists think the importance of the influenza toxins on the 
nervous system has been overestimated. The underlying neurotic dispo- 
sition, in many of the patients suffering after an attack of influenza from 
nervous manifestations, is recognized by several writers. 

Complications 

Pneumonia. — This is one of the most dangerous complications of in- 
fluenza. Its frequency varies in different epidemics and in various locali- 
ties. It is usually a broncho- or lobular pneumonia. Mixed infections 
with the streptococcus and pneumococcus are common. Lobar pneumonia, 
when a complication, is probably due to the pneumococcus. The recogni- 
tion of the bronchopneumonia in influenza is frequently difficult, at times 
impossible. Exacerbation of symptoms, with rise of temperature, pulse, 
or respiration, should suggest it. The areas of consolidation are frequently 
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so small that dulucss is lackin,i>: and hrmuduEil cxpirarKui al)Sfut. Atten- 
tion has been called to the frequency wilh Avhic'h these foci may be multiple. 


In eleven fatal eases studied by tlie writer wliere intliu'iiza baeilli were present 
in the exridate, in culture, and in sections of the pneuinonie fixn. in one case four 
lobes showed foci o£ consolidation, tliree lobes three tinu's, two lobes once, and one 
lobe six limes. The right upper lobe was involved in live <‘ases. 

The possibility of confusing; such cases with 1uhert*ul<isis must he men- 
tioned. The diagnosis iii interepidtunic ]H‘rio<ls imjy he made by the 
sputum examination; the sputum may be mucopunileut, jmruleiit, or at 
times blood tinged, and will freijuently show the prescuua' <»f the influenza 
bacilli in large numbers alone or in association with the strejfloeoccus or 
pneumococcus. 

When extension into the lung occurs. snp]H)rtiug measures must be 
pushed, nutrition kept at a maximum. Alcohol in some form should be 
given freely. Whiskey ( c. c. ), one or two ounces ('vmy fonr or six 
hours, or oftener, watching its (‘tfcct, or ehumpagiie may he us(>d, if ])rc- 
ferred. Expectoration should be favored by th(‘ us(' of ammoni\im chlorid 
or aromatic spirits of ammonia if there is asso<*iat('(i (‘xtcnsive bronchitis. 
If the heart shows sigi^s of weakness strychnia shouhl he used at once 
and freely (O.OOIG gm.), grain suhcutaueously (‘v<>ry three or four 

hours, or oftener, for short perio<ls, or caflF<*in may Ik* given in appropriate 
dosage. Intravenous or suhcutaneotis injeelions of sterihi salt solution 
may be employed. In eldeidy i)ersons small <loscs of the tinetun^ of digi- 
talis (0.30 c. e.), minims v, given every (> or 8 hours from the onset of the 
pneumonia may prove of value. As the disease is fre<}nently of long 
duration, attention nmst he paid to obtaining sufficient sh'eji for the pa- 
tient. When secretion is not excessive or when easily raised morphia 
may he used. Trional (O.G;) gm.), grains 10, may he all that is needed. 
Where the heart’s action is good and kidney secretion fr(‘e, liqTiids should 
he given freely. The disease terminat(*s usually by lysis. Ih'crudesct'nee 
may occur and typhoid or tuberculosis he simidat<'d. The signs of consol- 
idation may persist in exceptional cases for weeks. If ]>l{‘uritie j)ain is 
present it may be controlled by a tight swathe, by hot or cold applicaitions, 
or, in certain cases, morphia will he needed. The possibility of ]>neumo- 
thorax from the suhplenral ]>erforation of a broncho])ueumonia patch, lo- 
calized abscess, gangTene, or onipyeina, as rc])orte<l by ^foshw, Fiirbinger 
(16), Kundrath, Pfeiffer, and Kliyner, must be renicmlau’ed in this type of 
pneumonia. Bronchiectasis may bo a sequel. The mortality of influenza 
pneumonia is variously stated at from lY per cent, (the German Collective 
Report) to 4:3 per cent, (by Kranhalls, 25). Ghc<lini (IT) lias recently 
called attention to the pleural effusions after this disease. Davis (11) 
reports in one case of influenza pneumonia treated with influenzal vac* 
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cine, 500,000,000, that there were chill, rise of temperature, and local 
reaction. 


In one patient with chronic bronchiectasis, exacerbation, and influenzal pneu- 
monia, observed by the writer, injections of vaccine were followed by hemoptysis. 

Cardiocirculatory Complications. — The acute cardiac failure follow- 
ing influenza leaves little opportunity for direct treatment. The sub- 
cutaneous injection of camphor, ether, alcohol must be tried. The heart 
suffers in two directions from the action of the influenza bacillus: the 
effect of the toxins producing irritability and myocardial insufficiency 
and the more rare effect on the endocardium and pericardium. Eor the 
irregularity dependent upon nervous change, rest, at first with strychnia 
(0.0016 gm.), grain 1-40, every 6 or 8 hours may be valuable. The patient 
must be considered as well as his heart, and careful feeding and general 
tonic treatment carried out. If there is mvoeardial weakness with dilata- 
tion and limitation of the field of cardiac response, tincture of digitalis 
should be used. Spiritus etheris compositus, atropin, strophanthus have 
each been recommended. Krehl, in speaking of the diseases of the heart 
occurring after influenza, is inclined to think that in most cases the cardiac' 
disturbances are chiefly to be explained by an increase in the already 
existing cardiac affection, and by the influence of the general damage to 
the nervous system and the general health. The pathology of cardiac 
change in influenza is less well understood than is this change after most 
of the acute infections. The recent accurate observations on influenzal 
endocarditis, with the reported cases of Spat (42), Saathoff (38), Horder 
(20), and Smith (41), should attract attention to the possibility of the 
influenza bacillus being more frequently a cause of endocarditis than has 
been considered in the past. At present the treatment must be sympto- 
matic. Horder suggests, in another case, he would inoculate the patient 
with a dead culture of the organism, hoping that by a process of vaccina- 
tion the increased resistance of the patient might combat the infection. 
The case of septicemia, secondary to bronchopneumonia, reported by 
Madison (33), where influenza bacilli were isolated from the blood, re- 
covered after an illness of sixty-eight days. Thursfield (44) has recently 
reported two eases of septicemia, one secondary to an attack of influenza, 
the second following a phlebitis. In both patients the influenza bacilli 
were isolated from the blood. Recovery occurred in both cases. 

Meningitis. — One of the rarer manifestations, formerly of bacteriologi- 
cal and pathological interest, has, during the past few years, become of 
interest clinically. It is now known from bacteriological proof that menin- 
gitis due to influenza bacilli is sufficiently widespread to suggest that 
in the past cases have been overlooked. The attention of the clinician was 
called to this by Cohoe (9) and Adams (1). Cohoe, in 1909, collected 
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26 eases from the literature where the haeieriolog-it'al data were fairly 
trustworthy. In the article hy Davi.^; (12) 40 ea.scs were collcctod; 5 
cases being observed in Chicago in a little over a yc'ar. Since this paper 
other eases have been reported in America, France, and England. Re- 
cently Wollstein (47) has stated that 8 east's havt' come nndi'r her per- 
sonal observation. Cohoe states the mortality of his 26 collct'ted cases as 
85 per cent. Flexner (14) records that all bnt 6 of the .58 eases up to the 
present reported have died. The inert*asing number of these cases calls 
the attention of the clinician to the necessity of their recognition. 

Treatment — Batten (3) records one ease whert' urotropki was used 
with recovery of the acute condition. In two otlu'r eases treated by influ- 
enza vaccine,. 25,000,000 and 12,500,000 in one ease and 2, .500, 000 in the 
other, both died. Lumbar ])uneture should he emj)l(jytMl for diagnosis. 
Relief of symptoms has followed its us<' in intluenzal meningitis. It is 
hoped that with early diagnosis, and an immune S('ruin as suggested by 
Flexner (14) for his ex])erimentul influenzal meningitis in monkeys, 
direct treatment will result. 

Rarer Complications. — The treatment of the occasional thrombosis or 
phlebitis occurring in this affection must be symjflomatic. Nephritis, 
toxic in type, secondary to influenza, is a rare com])lication, seldom occur- 
ring in infants. The tendency is to recovery. During the a(*ute stage 
the patient should be couflned to bed ; kcj)t between blankets so that a more 
uniform temperature may be obtained. II is died, should In* bland. A 
mild diuretic like mistura ferri <‘t ammonii acetatis (3.7 c. c.), 1 drachm, 
every G or 8 hours, may be all that is necaU'd. ()c<aisi(mally the nephritis 
becomes chronic. Fatal cases have b('on reported. Affection of the joints 
with pus formation due to the influenza bat'illus has been laqiorted by 
Dudgeon and Adams (13), Weil (45), Slawyk (30), and Fraser (15). 
While usually part of a pyemia, in Fraser’s case, where tlu' knee was 
involved, incision was followed by recovery. 

Chronic Influenza, Bronchiectasis. — Ph'iffer first calhul attention to 
the persistence of the influenza bacillus in the sjmtum after the acute at- 
tack. Leichtenstern (29) reports two cases, simulating tnlx'rculosis, fol- 
lowed for two years, with post mortem examination excluding tuberculosis. 
Lord (31) reported, in 1902, eighteen cases of (diroiiic infection with 
the influenza bacillus. 


In two cases followed by the writer for two years influenza bacilli were con- 
stantly cultivated from the sputum. Posst mortem examinations in both showed 
diffuse bronchiectasis and pneumonitis. 

The cases usually have chronic cough, worse in winter, with abundant 
purulent or mucopurulent sputum. They are subjc<'t to acutei exacerba- 
tions or even bronchopneumonia ; one patient has had three such attacks 
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in five years. Hemoptysis may occur, and the question of phthisis is often 
raised; indeed, in some eases this mistake has been made. They are 
subject to asthmatic attacks, and, unless the underlying bronehiectatic 
condition is recognized, sedatives will do harm, when expectorants or mild 
emetics, by favoring emptying of the cavities, will benefit. This condi- 
tion is found in youth and in early adult life as well as in middle age. 
Repeated sputum examinations may be necessary for diagnosis, for fre- 
quently a shower of influenza bacilli will appear suddenly, and isolation 
in pure culture is simplified. Several of these patients have had their 
sputum examined repeatedly for tubercle bacilli with negative results. 
They have not reacted to tuberculin. 

It is very important that these eases should be recognized and during acute 
exacerbations of the disease, or bronchopneumonia attacks, blood cultures should be 
made to see if the influenza bacilli may not be isolated. 

Treatment . — A twenty-four-hour estimate of the amount of secretion 
should be made, as it gives an index of the degree of damage present. 
Patients should be taught to drain their cavities; oftentimes if hot drinks 
are sipped before rising, while dressing, or before meals, attacks of cough- 
ing are prevented and frequently the sputum is raised more easily and 
the exhaustion resulting from the exertion of coughing is minimized. This 
is important especially in elderly people in whom the tendency to em- 
physema is marked or cardiac insufiiciency probable. A mild saline cathar- 
tic should be taken to keep the intestinal tract clean, for it is impossible to 
prevent swallowing some of the secretion, which is oftentimes excessive. 
One patient was relieved of a chronic diarrhea by the simple procedures 
mentioned above. Expectorants, as potassium iodid or ammonium chlorid, 
should be used to favor secretion; codein and heroin withdrawn. If 
stasis in these cavities occurs and the sputum or breath becomes foul, oil of 
eucalyptus (0.12-0.18 c. c.), minims 2 or 3, on sugar two or three times 
a day may be found of value. The hemoptysis requires no treatment. 
The asthmatic attacks are relieved by expectorants. Eor the acute exacer- 
bations with fever, malaise, headache, and, not infrequently, broncho- 
pneumonia the treatment as outlined for those conditions should be used. 
As many of these patients are practically free from cough in the summer 
months, in the winter they may find comfort in a warm climate — ^the 
tendency is, however, to recurrence wherever they are. Boggs (5), and 
Madison (32), and Beck (4) have called attention to these chronic bron- 
chitis cases with bronchiectasis, with influenza bacilli in their sputum. 

Surgery at present offers little relief for the condition. The difficulty 
of localization is extreme, the cavities are frequently bilateral and multi- 
ple. The X-ray plates are frequently unsatisfactory because of the asso- 
ciated thickened pleura. 
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Con VALESCBN CE 

In no disease may an ajiparc'iitly so mild attaok l)c followed by such 
debility, prostration, and frccpieiit insomnia. In most of tin* eases, after 
the acute attack is over, restoration to health is rapid and complete. 
Where debility and prostration i)ersist, long absence from work must be 
urged; the appetite catered to, forced feeding- insisted upon. Massage, 
arsenic, iron, or quinin, hydrotlici-apy, all in eta-tain eases will be needed. 
Each individual case must be stmlied and appropriately treated for the 
underlying condition of debility, asthenia. Where tin- (-ougli persists, 
selected cases will benefit by climatic change. This should not be urged, 
however, unless equally good food and home eumf<»rts can be obtained. 
Patients with organic change in heart, lungs, or kidneys should be par- 
ticularly guarded in convalescence from influenza. 


SUMMARY 

Epidemic influenza is due to the influenza bacillus. The frequent 
presence of this bacillus in acute infectitm.s other than inflxionza suggests a 
saprophytic existence. Possibly the bacilli of Bordet and Cohen may be 
strains of the influenza bacillus. Frequent so-etdled <‘pidemics of influ- 
enza are due to other organisms. Influenza bacillus is mori- frecpiently 
present in the blood than Pfidtfer thought. Inqxirtanct* of recognizing 
influenzal septicemia, meningitis, and (‘inlocarditis. 

Prophylaxis. — Secretions from n().se and throat dangeroirs. Face 
.should be protected by gauze in coughing and sne(‘zing. Simtum burned. 
Possibly quinin or hexainethylenamin may havi* a prophylactic value. 

Specific Treatment. — Ho antitoxin ; vaccines of limited iise. Flexner’s 
goat serum may prove of value, especially for the meningitis cases. 

General Treatment. — Isolation wdu-re possible, (hire of .secretions. 
Antipyretics. Aeetphenetidin, caifein, quinin, sodium salicylate, aspirin, 
acetanilid, eodein, dieetyl morphin, pnlvis ipecau-uanha’i et opii. 

Diet. — ^According to the digestive capacity. Fluids to dihite toxins. 

Fever. — ^Usually short duration, no s})eciflc treatment. Avoid cold 
baths. 

Respiratory. — Inhalations, steam, nr oil s])rays. Antipyretics. Codein 
or dieetyl morphia for cough. Adrenalin .spray for sinus infection or 
eoeain solution. Early paracentesis for middle ear involvement. Am- 
monium chlorid, potassium iodid for subacute broxiehitis, quinin for 
spasmodic eougb. 

Gastrointestinal. — ^Liquids, soft solid diet. Favor elimination through 
skin and kidneys. Salt solution enemata. Braiidy, shaved ice, cham- 
pagne. Antipyretics, bismuth suhnitrate or allied drug. Opiuin. 
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Nervous. — Warm baths, salt solution. Antipyretics. Later massage, 
tonic baths. Hydrotherapy, liquor potassii arsenitis, strychnia, sulphon- 
ethylmethane, chloralamid. 

Complications. — Pneumonia. — Maximum nutrition, alcohol, strychnia, 
caffein, digitalis, sterile salt solution. Favor elimination and expectora- 
tion. Morphia, sulphonetbylmethane. Frequent slow convalescence. 
Lysis. 

Cardiocirculatory. — Camphor, ether, caffein, alcohol, strychnia, digi- 
talis, belladonna, strophanthus, spiritus etheris eompositus. 

Meningitis. — Possibly hexaniethylenamin. Lumbar puncture. Pos- 
sibly Flexner’s infliienza seriim. Symptomatic. 

Septicemia; Pyemia. — Symptomatic. Alcohol, possible influenza vac- 
cines. 

Rarer Complications. — Phlebitis ; thrombosis. Symptomatic. Neph- 
ritis. Bed, bland diet, mild diuretics. 

Arthritis. — Incision, if pus present. 

Chronic Influenza; Bronchiectasis. — ^Favor expectoration, warm 
drinks, ammonium ehlorid, potassium iodid, saline cathartics. Avoid 
sedatives where there is much secretion. Oil of eucalyptus. Climate. 
Surgery offers but little. Diagnosis difficult, cavities frequently multiple. 

Convalescence. — Treat patient. Tonics; rest; absence from work; 

massage. Iron, arsenic, quinin, hydrotherapy, climatic change. 
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CHAPTER XII 


CEREBROSPINAL MENINGITIS 
OhAELHS HtTNTEE DtJNN 

Cerebrospinal meningitis is an infections disease of the pia mater 
and arachnoid membranes of the brain and spinal cord. The term refers 
to the anatomic lesion found in various infections of these tissues, and 
does not represent a single disease entity. Various etiologic factors may 
produce the same or different anatomic lesions, and the same or different 
symptoms. 

In the ease of cerebrospinal meningitis, the inflammatory process in 
the menp.branes covering the delicate nervous structure of the brain and 
spinal cord necessarily gives rise to symptoms of l. severe and dangerous 
character, and the disease, involving as it does some of the most vital 
structures, is of an exceedingly fatal character. Symptomatic treatment 
can hardly be expected to accomplish much in a disease of this nature. 
It cannot modify to any great extent the morbid changes in the tissues, 
and, beyond the relief of certain definite symptoms, can have little hope 
of accomplishment. 

The specific treatment of infectious diseases is still in its infancy. 
One of its chief accomplishments has been in cerebrospinal meningitis. 

Etiology. — A variety of pathogenic microorganisms have been found 
as etiologic factors in the lesions of cerebrospinal meningitis. The com- 
moner causes are the Bacillus tuberculosis, the Diplococcus intracellular is, 
the Pneumococcus, the Streptococcus pyogenes, the Bacillus influenzae 
(Pfeiffer), and the Staplxylococcus pyogenes. The others are so exceed- 
ingly rare a^ to be isolated curiosities in pathology rather than diseases 
v?ith which the practitioner must expect to cope. 

There is at present definite proof of the efficiency of specific therapy 
in cerebrospinal meningitis caiised by the TDiplococcus intracellularis, and 
evidence of possible value in the forms caused by the bacillus of influ- 
enza, and by the Staphylococcus pyogenes. There is no evidence of any 
value from specific therapy in any of the other forms. 

The relative frequency with which the various microorganisms cause 
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cerebros]-»inal meningitis probably varies widely, not only in various locali- 
ties, but also because of the tendency of infections with the Diplucoccus 
■inlracellidaris to occur in cijidcniics. 

Dia.giiosis of Meningitis. — In order to treat cerebrospinal menin- 
gitis it is of the highest importance to recogiiizie with m'curacy, not only 
the presence of nuuiiugitia, but also the particular etiologic form which 
may be present. There are certain symptoms and signs, frc*(iuentiy pres- 
ent in all forms of meningitis, which strongly suggest tlu‘ ])rese.uee of the 
disease. Such so-called meningeal symptoms ar(! st'vere headache, rigid- 
ity or tenderness of the neck with retraction of the head, a clouding of 
the eonscionsness, varying from slight a])athy to delirium or coma, vom- 
iting, and various nervous symptoms such as convulsions, spasm of the 
extremities, paralysis, and abnormalities of reflexes. There is, however, 
no one of these symptoms which may not be absent in any case of menin- 
gitis, and which may not be present in some other discas('d condition. 

Not only is it impossible, on a basis of clinical manifestations, to 
recognize the existence of cer’chi’o.sjunal meningitis with any eei’tainty, 
but it is also impossible, on this basis, to distinguish with any degree of 
accuracy the varioxrs forms of meningitis one from another. No symp- 
toms or signs are found in any finun which may not be ubseixt, or bo 
found, in any other form. 

The positive recognition of the existence of cerebrospinal meningitis, 
and of the etiologic form of the disease, can only he bas(‘d on the results 
of liimhar ‘puncture and the laboratory iwuminalion of the ccrchrospinul 
fluid. 

The important diagnostic characteristics of the cerebrospinal fluid 
are shown in the table on the following page, 

SEBUM TREATMENT IN CEREBROSPINAL MENINGITIS 

Specific therapy has been most snceessfnl in e])idenuc eereln’ospinal 
meningitis, the form caused by the Diploe.occus inlrnccllulnris. It is car- 
ried out by means of an immune sernm, derived from horses which have 
been immunized through successive injections of culture's of the organism. 
The serum, when properly administered, has produced a marked lowering 
in the mortality of the disease. It produces, in favorable eases, a relief 
of the dangerous and painful symptoms, a fall of temperature, a more 
rapid recovery, and prevents serious and permanent comiilieations. Eor 
the details of its effects and a description of the theory of its action the 
reader is referred to the various publications on this subject. 

Three points are of the first importance from the point of view of 
treatment. In the first place, the antimeningitis serum is a specific 
immune serum, and is o'nly of value in that form of cerebrospinal menin- 
gihs 'which is caused by the Diplococcus intracellular'is, and is of no value 
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in any of the other forms. In the second place, the success of serum 
therapy in this disease is larpi^ely due to the fact that th(‘ site f)f the dis- 
ease, bathed in the cerebrospinal duid, allows llu' sc'rmn to lx* given iii a 
more concentrated fonn than if it were injected into the blood. Concen- 
tration is an essential factor in the working of the serum, and, hence, 
antimeningitis serum is of absolutely no value u'hen given by sub- 
cutaneous infections, but 7nust be infected info the spinal canal. In the 
third place, it must be remeinbei’cd that the earlier in the course of the 
disease the serum is administered the better are the prospects of success. 

Indications for Lumbaa: Puncture. — Lumbar puncture should be 
performed immediately in every ea.se in irhich epidemic meningitis can- 
not be excluded. If, as a resxilt of the clinical examination of the case, 
some definite disease is found, which is adecpiate to ]>roduee the meningeal 
symptoms, it is \isually safe to attribute them to this cause, and lumbar 
puncture is not indicated. \Yhen, howev(‘r, no positivt* <'vid('nco of such 
a disease is found, it is better not to wait for the possible appearance of 
such evidence, but to do lumbar pixncturc at once in order to confirm or 
exclude the possibility of epidemic meningitis. 

Technique of Lumbar Puncture. — In lumbar ]nmcture, especially 
when there is a possibility that scrum is to bo administt'rcd, it is better 
not to use an anesthetic. In adult patients in full ])ossossion of their 
faculties, the skin may be cocainized. In children, coeainization frightens 
and disturbs them f\dly as much as the })uncture, and is eonse<juently 
superfluous. The patient should he lying on his side, on a firm surface, 
with the region of the lumbar spine brought so near the edge of the bed 
or table that it projects a little. Several hollow needles, two test tubes 
with corks, and a syringe are boiled. Hollow not’<llcs ai’C better than 
trocars. Several sizes should he boiled. The smallest sizes, used for 
babies, are like ordinary antitoxin needles. The Lu'gost size is similar 
to that used in thoracentesis. The hand.s of the operator, and Iho lumbar 
and sacral regions of the patient, extending, on the xipper .side, to the 
highest point of the crest of the ilium, are thoroughly scrubbed with 
soap and water, and alcohol. An attendant places one hand on the hack 
of the patient’s neck and the other in the bend of the knees, and flexes 
the spine as mneh as possible without the use of unnecessary force. In 
order to avoid the risk of touching the sj>inal coi’d, the operator takes as 
his landmark for the upper limit of safety a transverse line at the level 
of the highest point of the crest of the ilium. I usually select the second 
interspinal space below this point for the puncture, wdiich leaves an oppor- 
tunity to try the space above and the space belo'W, in ease of difficulty in 
obtaining fluid. The spaces are located with the finger of the left hand. 
The puncture may he made in the median line between the spines, or a 
little to one side of the median line, between the laminae. In either ease 
the direction of the needle is horizontally forward. If bone is encoun- 
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tered the needle should be given a slight inclination upward, i. e., toward 
the head of the patient. The needle should he entered boldly, without pre- 
liminary pricking of the skin, hut not so forcefully as to risk its breaking 
if bone is encountered. It should be pushed steadily in the proper direc- 
tion until there comes a sudden sense of diminished resistance, which 
marks the entering of the spinal canal. The approximate distance in 
adults is about 2^ inches. In small persons it may be less, and in very 
fat persons greater. The fluid should then begin to drop or spurt from 
the end of the needle, and is caught in the sterile test tube. The fluid is 
sometimes bloodstained, later running clear, or vice versa. As blood- 
s^inedr'fluid interferes with the diagnosis, the second test tube should be 
substituted whenever the fluid changes in character. 

When lumbar puncture is properly performed, there should be no 
difficulty in obtaining fluid. There are, however, certain sources of diffi- 
culty which may produce a ‘^dry tap.” In the first place the needle may 
not enter the canal, encountering bone in its course. This means either 
that the direction of the needle is not right, or that the space between the 
bones is too small to admit the passage of the needle. In the former case 
the puncture must be repeated, trying various slight alterations in the 
direction of the needle, particularly a very slight upward slant. In the 
latter case the flexion of the spine must be increased, if possible, and, if 
this fails, a smaller needle must be tried. In babies, a very small needle 
is required. Sometimes an anesthetic is required to obtain the necessary 
flexion. Sometimes the interspinal spaces are closed by the wincing of 
the patient. This may be partially prevented by the attendant placing 
his knee against the patient’s abdomen. 

The needle may enter the spinal canal, but no fluid run out; In this 
case the flrst thing to be thought of is that the lumen of the needle may 
have become obstructed in its passage through the tissues. The stylet of 
the needle should be passed in, and this simple procedure is frequently 
followed by the appearance of the fluid. The needle may have been 
pushed too far forward, so that it has entered the tissues on the anterior 
wall of the canal, or not quite enough forward to enter the canal. This 
may be corrected by a slight movement of the needle forward and back. 
Pushing the needle too far forward should always be avoided if possible, 
as, even when it does not enter the tissues, it is very apt to wound a blood 
vessel, thus producing bloodstained fluid. The direction of the needle 
may be so bad as to miss the canal entirely. This must be remedied by 
repeating the puncture with corrected direction. If all these measures 
fail, it is probable that one of two conditions is present. Either the fluid 
is too thick, containing fibrinous masses, so that it cannot run through 
the needle, or else some anatomical condition is present interfering with 
the free circulation of the intraspinal fluid. In either of these conditions 
it will be impossible to obtain fluid. Before giving over the attempt, how- 
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ever, the oi^erator should carcfullv and thoroughly r(>i^cat the puncture, 
both in the interspinal space above and in th<> one below that firat chosen. 

Diagnostic Inferences from Lumbar Puncture. — d’he^ diagiiosis is 
made on the basis shown in the table of the cdiaraettudsties of tlu' cerebro- 
spinal fluid. The order in which these interences ar(‘ niadt' is as follows: 
The physician observes whether the tluid is turbid, clear, or bloodstained, 
and whether or not it is under exeessivo ]n*essui’e. If the fluid is turbid, 
some form of meningitis is present, and, from the ordt'r <if tVecpiency of 
the various forms characterize cl by turbid fluid, the balance* of probability 
is largely in favor of the ejiiehanic form. If the* tbiitl is e*lenr, either 
tuberculous meningitis, or ebso nr) form of meningitis is jerr'seut. If the 
clear fluid is nntler cxe*ossivo ])ressurc, the e*vidciu*e is in favor of tubercu- 
lous meningitis. If the fluid is hloodstainoel, no immceliate* inference can 
be drawn. The confirmation and final diagnosis arcf based upon the subse- 
quent examination of the fluid, carried out by ordinary laboratory metlioils. 
Cultures may he made, but it is bette*!* to re*ly more on the* re*sults of the 
examination of fresh cover-glass prt*pa rat ions, as the* I)i plovoccns intra- 
cellularis is somewhat uncertain in its growth ujuou culture mc'dia. 

Indications for the Administration of Serum. — The immediate in- 
jection of antinieningilis serum is iudicatc'd in (‘ve*ry case* in which, as 
a result of the first iuferene*es from the lumbar })UiK*ture, the existence of 
epidemic meningitis is prohalde. If the fluid in lurhid, ihe serum, should 
he given immediately, at the time of the first puncinre, ju'ovidc'd that the 
physician has it with him, as he should have in any ease* in whie*li menin- 
gitis is siispected. If the fluid is edear it should not be given immedi- 
ately, and should be given late-r only in those^ rare e*ase*s in wliie'h the 
Diplococcus intracellular is is found in clean* fluid. If the* fluid is blf)od- 
stained, the serum shotild bo given inunediute'ly in e*very e'use in which 
the sjunptoms are strongly suggestive of t'pidemic meniiigifis, or if the 
patient’s general condition is serious. AVlie*ii the i)afie‘nt is not. seriou.sly 
ill, and the clinical diagnosis is doubtful, tho giving of serum sluuild be 
postponed until after the laboratory examination of tho Iluiel has shown 
the presence of the Diplococcus iniracelJ uluris. IF no fluid is obtaijied, 
even though the needle has api)(*ared to ente'r the e*anal, the .s<*rum .should 
be given only if the patient is seriously ill, or if the. clinical picture is 
strongly in favor of the existence of epidemic nu*ningitis. In this ease 
it should be given with caution as to the amount injected, on account of 
the risk of raising intradural pressure. 

The amount of fluid withdrawn depends upon the diagnostic infer- 
ences, and the indications for the use of serum. If serum is to he given, 
as much, fluid as possible should he ivitlidrawn. When the fluid shows no 
further evidences of pressure, and if the amount of fluid withdrawn is 
at least 40 c. c., it is sufficient. If this amount has not been obtained, 
the fluid should be allowed to run until it is dropping no faster than four 
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drops to the min-ute. If the fluid is clear, hut under pressure, it should 
he allowed to escape as long as it runs freely. If the fluid is clear, and 
not under pressure, not more than a few c. e., enough for laboratory 
examination, should he taken. 

Technique for the Administration of Serum. — The serum is injected 
through the same needle hy which the cerebrospinal fluid has escaped, 
which is left m situ. A syringe is used, which can be boiled, and which 
should be sufficiently large to hold the full amount of serum to be given. 
The syringe must have a watertight connection with the needle, either by 
a rubber connecting tube with metal terminals threaded to flt the needle 
on the one end and the nozzle of the syringe on the other, or by means of 
a ground glass nozzle fitting by friction into the lumen of the needle. 

I like the rubber connecting tube, because it allows for possible naovements of 
the patient. It may theoretically be more difficult to sterilize, but I have seen no 
cases of secondary infection from its use. 

The syringe is filled with the required dose of serum, which has pre- 
viously been warmed to about blood temperature, the air is expelled, and 
the connection with the needle is made. The serum is injected slowly, 
the injection occupying approximately the same time as the fluid has 
taken in escaping. During the injection the patient should be carefully 
watched for pressure symptoms, especially if the amount of serum de- 
sired is larger than the amount of fluid withdrawn. In this case, if the 
operator, during the injection, should encounter a sense of increased 
resistance, the amount of which can only be judged by experience, he 
should not attempt to give the full amount. This is comparatively rare. 
Serious pressure symptoms are still rarer, though they may occur. As I 
have seen them these signs have occurred in the following order: sudden 
increase in headache (ustially absent), irregular or stertorous respiration, 
cyanosis, cold sweat, and failing pulse. When they occur, the serum 
should be allowed to run out again through the needle until they have 
been relieved. After the injection of the serum has been completed, it 
is best to leave the needle and syringe in place for a few minutes, so that, 
if pressure symptoms develop, the serum may be allowed to run out at 
once, without the necessity of repeating the lumbar puncture. The needle 
is then removed, and the site of the puncture is covered with a small 
dressing of sterile cotton and collodion. 

Amount of the Dose. — ^When the serum was first used, the fear of 
dangerous raising of the intradural pressure led to the use of doses no 
larger than the amount of cerebrospinal fluid withdrawn. It gradually 
appeared that those cases in which larger doses could be employed did 
better than those in which the amount of serum adjudged safe was small. 
This led to the use of larger doses, and, while the risk of a dangerous 
increase in the intradural pressure undoubtedly exists, it is certainly 
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much less than was at first supposed. The minimum dose in the majority 
Of cases should he SO c. c. If the amount of fluid withdrawn is less than 
30 c. c., this amount should he given as the routine dose. If the amount 
of fluid withdrawn is more than 30 e. c., the amount of scrum given 
should equal the amount of fluid ^vithd^a^vn. In very severe or ful- 
minating cases, especially in adults, -where the amount of fluid withdra-vm 
is between 30 c. e. and 45 c. c., it is best to give 45 c. c. of the serum. 

The exceptions to this dosage are the following : In very young babies 
the minimxim dose should be 15 c. c. instead of 30 c. c., and more than 
this amount should only be gi%'en when more than 15 e. c. of fluid are 
obtained. When very little or no fluid is obtained, it is best to give only 
15 c. c., at the first injection at least- If at any time the injection of the 
serum becomes attended with a sense of abnormal resistance, the injection 
should be stopped. 

Repetition of the Injection. — After the first injection has been given, 
the physician must decide how often, and at what intervals, the injections 
are to be repeated. Jt must be remembered (hal the injection of anti- 
meningitis serum, is only to he repeated when the laboratory examination 
of the cerebrospinal fluid shoirs the characteristics of epidemic meningitis. 

It is best, in repc'ating the injections of scrum, not to be guided by tbe 
apparent effect of the scrum, but to repeat the dose of serum irrespective 
of the clinical feahires of the case. In the majority of cases the interval 
between tbe injections of seimm should be approximately twenty-four 
hours. In very severe fulminating ca.scs tbe interval should be twelve 
hours. Tbe most reliable guide as to how’ long the daily injections should 
be continued is to be found in the results of tbe lal->oratory examinations 
of the successive cercbrospiual fi\iids obtained at each injection. Every 
specimen of cerebrospinal fluid, withdrawn for the purjwsc of administer- 
ing serum, should ho subjected to careful micro.scopic examination, and 
the presence and number of organisms, together wnth the relative preva- 
lence of the organisms, within or without the leukocytes, should be particu- 
larly noted. The effect of the serum on the fluid is shown by diminution 
of the number of diplocoeci, and an increasing predominance of intra- 
celhilar organisms. Einally, extracellular diplocoeci disappeai*, and later 
no organisms can be found. The flui<I becomes progressively clearer, but 
this change is apt to occur later than the changes in the diploeoeci. 

The daily injections of scriwi should bo continued as Tong as diplo- 
cocci can be found in the cerebrospinal fluid. This rule should allow of 
no exception, and applies to the majority of prolonged cases. At times, 
however, after the use of the seriim the Diplococcvs iniracellvlaris dis- 
appears from the spinal fluid with great rapidity, even failing to appear 
after only one or two injections of serum. In such a case the injections 
should he repeated for four daily doses. The number four is somewhat 
arbitrary, but experience has shown it to be a desirable one. If, after 
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four doses, microorganisms are no longer to be found in cover-glass prep- 
arations, the injections may be omitted. 

The necessity of further repetitions of the injections of serum, in 
cases in which the diplococci have disappeared, depends on the clinical 
aspects of the case. When in these cases certain symptoms persist, 
further injections will have to be made. The persistence of such symp- 
toms as rigidity or tenderness of the neck, retraction of the head, Kernig’s 
sign, or abnormalities of reflexes, is not serious, and does not demand 
further injections. These symptoms, even in favorable cases, are likely 
to persist for a variable time. The persistence of such symptoms as fever, 
headache, hyperesthesia, and any affection of the consciousness, such as 
apathy or delirium, is much more serious. After the disappearance of 
the diplococci, four full doses at least having been given, the physician 
may wait three or four days, unless the persisting symptoms show, within 
that time, an evident tendency to get worse. At the end of three or four 
days, if the patient is making slow but steady progress toward recovery, 
he may still wait. If, however, after three or four days the patient’s 
symptoms are persistent and his condition stationary, or if at any time 
his symptoms are becoming worse, the injections of serum should be 
resumed. If, on resuming the injections, the Diplo coccus intracellularis 
is again found in the cerebrospinal fluid, treatment should be continued 
as if this were the first injection, the physician again being guided by 
the disappearance of the diplococci and the persistence of serious symp- 
toms. The finding of the diplocoecus should always be an indication for 
at least four injections. If the diplocoecus has not reappeared, four daily 
injections should be given, followed by a wait of three ©■r four days, and 
treatment should continue on this line until either the symptoms have 
disappeared, or the patient has entered the chronic stage of the disease. 

The^e prolonged eases are more often seen when the first injection 
has been given comparatively late in the course of the disease. A relapse 
is distinguished from a prolonged case in the fact that the symptoms have 
not persisted, but the patient has been free of all serious symptoms, with 
normal temperature, and no diplococci in the cerebrospinal fluid, or has 
been progressing steadily toward recovery. When the relapse is marked 
only by a rise of temperature, it is not so serious as when such symptoms 
as clouding of the mentality, headache, hyperesthesia, and so forth reap- 
pear. The latter condition, especially with impairment of the mentality, 
may be a precursor of the unfavorable chronic stage. A relapse should 
be the signal for immediate lumbar puncture and injection of serum, and 
the treatment should be carried out exactly as if it were the original 
attack. Relapses will bo infrequent if the treatment is properly carried 
out, with successive daily injections, but will occur if the patient is 
treated with isolated doses at longer intervals. 

The amount of serum to be given at each injection should be governed 
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much less than was at first supposed. The minimum dose in the majority 
Of cases should he SO c. c. If the amount of fluid withdrawn is less than 
30 c. c., this amount should be g:ivcn as the roiitine dose. If the amount 
of fluid withdrawn is more than 30 c. c., the atnount of scrum given 
should equal the amount of fluid withdrawn. In very severe or ful- 
minating cases, especially in adults, whore the amount of fluid withdrawn 
is between 30 c. c. and 45 c. c., it is best to give 45 c. c. of the serum. 

The exceptions to this dosage are the following; In very young babies 
the minimum dose should be 15 c. e. instead of 30 c. c., and more th an 
this amount should only be given when more than 15 c. c. of fluid are 
obtained. When very little or no fluid is ohtaine<l, it is best to give only- 
lb c. e., at the first injection at least. If at any time the inj<‘ction of the 
serum becomes attended with a sense of abnormal r(‘sistance, the injection 
should be stopped. 

Repetition of the Injection. — After the first injt'ction lia.s lx?en given, 
the physician must decide ho%v often, and at what intervals, the injections 
are to be repeated. It must he remembered that the injection of anti- 
meningitis serum is only to he repeated when the laboratory examination 
of the cerehrospmal fluid shows the chararterisfics of epidemic meningitis. 

It is best, in repc'ating the injections of scrum, not to be guided by the 
apparent effect of the seriim, hut to repeat the dose of serum in'espective 
of the clinical features of the ease. In the majority of cases the interval 
between the injections of serum should he approximately twenty-four 
hours. In very severe fulminating eases the interval should he twelve 
hours. The most reliable guide as to h<uv long tlu^ daily injections should 
he continued is to be found in the results of the laboratory examinations 
of the successive cerebrospinal flui<ls obtained at each injection. Every 
specimen of cerebrospinal flui<l, withdrawn for the purjiosc of administer- 
ing serum, should be subjected to careful microscopic examination, and 
the presence and number of organisms, together with the relative preva- 
lence of the organisms, within or without the leukocytes, should he particu- 
larly noted. The effect of the serum on the fluid is shown by diminution 
of the number of diplococei, and an increasing pre<lonunance of intra- 
cellular organisms. Finally, extracellular diplococei <iisappcar, and later 
no organisms can be found. The fluid becomes progi’cssivoly clearer, but 
this change is apt to occur later than the changes in the diplococei. 

The daily injections of serum, should he continued as long as diplo- 
cocci can he found in the cerchrospinal fluid. This rule should allow of 
no exception, and applies to the majority of prolonged cases. At times, 
however, after the use of the senim the Diplocoecus ini raeelhd arts dis- 
appears from the spinal fluid with great rapidity, even failing to appear 
after only one or two injections of serum. In such a case the injections 
should be repeated for four daily doses. The number four is somewhat 
arbitrary, but experience has shown it to be a desirable one. If, after 
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four closes, microorganisms are no longer to be found in cover-glass prep- 
arations, the injections may be omitted. 

The necessity of further repetitions of the injections of serum, in 
cases in which the diplocoeci have disappeared, depends on the clinical 
aspects of the ease. When in these cases certain symptoms persist, 
further injections will have to he made. The persistence of such symp- 
toms as rigidity or tenderness of the neck, retraction of the head, Kernig’s 
sign, or abnormalities of reflexes, is not serious, and does not demand 
further injections. These symptoms, even in favorable eases, are likely 
to persist for a variable time. The persistence of such symptoms as fever, 
headache, hyperesthesia, and any affection of the consciousness, such as 
apathy or delirium, is much more serious. After the disappearance of 
the diplocoeci, four full doses at least having been given, the physician 
may wait three or four days, unless the persisting symptoms show, within 
that time, an evident tendency to get worse. At the end of three or four 
days, if the patient is making slow but steady progress toward recovery, 
he may still wait. If, however, after three or four days the patient’s 
symptoms are persistent and his condition stationary, or if at any time 
his symptoms are becoming worse, the injections of serum should be 
resTTined. If, on resuming the injections, the Diplococcus intracellularis 
is again found in the cerebrospinal fluid, treatment should be continued 
as if this were the first injection, the physician again being guided by 
the disappearance of the diplocoeci and the persistence of serious symp- 
toms. The finding of the diplococcus should always be an indication for 
at least four injections. If the diplococcus has not reappeared, four daily 
injections should be given, followed by a wait of three or four days, and 
treatment should continue on this line until either the symptoms have 
disappeared, or the patient has entered the chronic stage of the disease. 

Those prolonged cases are more often seen when the first injection 
has been given comparatively late in the course of the disease. A relapse 
is distinguished from a prolonged ease in the fact that the symptoms have 
not persisted, but the patient has been free of all serious symptoms, with 
normal temperature, and no diplocoeci in the cerebrospinal fluid, or has 
been progressing steadily toward recovery. When the relapse is marked 
only by a rise of temperature, it is not so serious as when such symptoms 
as clouding of the mentality, headache, hyperesthesia, and so forth reap- 
pear. The latter condition, especially with impairment of the mentality, 
may be a precursor of the unfavorable chronic stage. A relapse should 
be the signal for immediate lumbar puncture and injection of serum, and 
the treatment should be carried out exactly as if it were the original 
attack. Relapses will be infrequent if the treatment is properly carried 
out, with successive daily injections, but will occur if the patient is 
treated with isolated doses at longer intervals. 

The amount of serum to be given at each injection should be governed 
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by the rule laid down for the initial dose. It ha])iH>ns at times after the 
first puncture has obtained tluid, and the <‘xanunntion ot the fluid has 
given the positive proof of the diagnosis td ei>id('mi(‘ meningitis, that in 
subsequent efforts to administer serum the lumbar puneture fails to obtain 
cerebrospinal fluid. In such a ease, tlu* physician, if sure that his needle 
enters the canal, should he hoUhu* in his admiuistrati<m of serum than 
if it were the first puncture, with the diagnosis uneoiitirmed. lie should 
watch carefully for a sense of abnormal r(*sistanc(> or for pressure symp- 
toms, but, if these arc not encountered, should endeavor to give doses of 
30 c. c. 

Resistant Cases. — In one form of resistant case tlu-rt^ is some obstacle 
to the proper use of the serum, such as failure to obtain fluid. The man- 
agement of this type has just been <I(*scrib(‘(l. Wlum this failure to obtain 
fluid occurs in young babies, in whom the foutamdk* is not yet closed, 
there is a preferable alternative to injecting tin* fluid into (Ik* spinal canal. 
The fluid may be injected through the fontanelh' directly into the cerebral 
ventricle. The needle is entered through om* lat<‘ral angh; of the fonta- 
nelle, and is directed in the jmoper dii’oction to reach tlu' vcmtricle. The 
fluid is withdrawn and the serum injected ])r<K*is<‘ly as in lumbar puneture. 

Frequently failure to obtain fluid is due to (certain anatomic condi- 
tions, such as the closui’c by scar tissue contraction of some jmrtion of the 
lumen of the canal. Such closure is most ajit to occur at tin* foramen of 
Magendie, and is usually followed, either by re{»(‘at(‘d “dry taps,’' or by 
the obtaining of a very small amount of fluid, in whi<*h dij)lococci soon 
disappear. Nevertheless, the sym})toms persist, unclu'ckt'd, as the process 
continues to be active above the foranum of Mag<‘n«lie, wh(>re it cannot 
be reached by sei’um. In any ease wnth }>ersisf(‘nt sym[)toms, including 
fever, ac(^ompanied by successive failure.s to obtain fluid by lumbar punc- 
ture, or by small amounts of fluid containing no diploeocci, this condition 
should be suspected. 

If the patient’s condition is veiy .serions, or growing steadily woree, I believe 
the cerebral ventricle should be tapped after trei>hiuing the skull, and (he serum 
should be injected into the ventricles. 

In those rare cases in which a sufficioTicy of fluid confaining no diplo- 
cocci is obtained, but in which symptom.^, including f<*vc‘r, jK'rsist, the 
obstruction may he above the foramen of Alagcndie, sonu' smaller portion 
being cut off. In very serious eases, growing worse, injectiug the serum 
into the ventricles should be tried as a last resort. 

In another type of resistant case, the use of the serum appears to be 
attended by no effect whatever. There is neither anudioration of symp- 
toms, nor diminution in the number of microorganisms. These eases can 
only be explained on the ground that the subspecies of Diplococcns intra- 
cellularis present is resistant to the action of the serum. Specific therapy 
will fail in these cases. 
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All of tlie above types of resistant cases are rare. In any of them 
vaccine therapy may be tried. 

The Chronic Sta^e. — The most common and important form of re- 
sistant case is that presented by the so-called chronic stage of the disease. 
In this stage diploeocci are persistently absent from the cerebrospinal 
fluid, the temperature remains most of the time normal or subnormal, 
but serious symptoms persist. The patient, in this stage, usually remains 
unconscious, or, with marked impairment of the mentality, may show 
various paralyses, spasms, or contractions of the limbs, and abnormalities 
of reflexes, and usually siiows persistence of Kernig’s sign and rigidity 
of the neck. However severe his symptoms, his condition remains in- 
definitely stationary. Such cases are extremely unfavorable for serum 
therapy. They are to be explained on the ground that the serum has 
conquered and expelled the Diplocoecus intracellularis, but the organic 
damage done to the tissues of the brain and spinal cord is sufficiently 
great to produce a continuance of symptoms. The symptoms may be due 
to the contraction of sear tissue, or to the development of hydrocephalus, 
as a result of the inflammatory processes. While these cases are unfavor- 
able for serum therapy, occasional lumbar puncture should be performed, 
in the hope that diploeocci may reappear, in which ease several successive 
doses of serum might produce some good result. If the amount of fluid 
obtained at these punctures is large, and under excessive pressure, the 
evidende points strongly toward secondary hydrocephalus. 

While this condition is very unfavorable, I believe that the only hope lies in 
reducing the intradural pressure as much as possible, in order to avoid increasing 
injury to the delicate nervous structures. To this end, daily lumbar puncture 
should be performed, withdrawing each time as much fluid as possible. 

Tuberculous Meningitis.— There is no specific therapy in this disease, 
which is the most frequent of all the bacteriologic types of cerebrospinal 
meningitis, and is usually regarded as an absolutely fatal disease- It is 
too rapid to afford any hope of good from vaccine therapy. From time 
to time cases of recovery from this disease have been reported, including 
one of my own. In most of the eases some step was lacking in the chain 
of evidence required for absolutely scientific proof. Nevertheless, 
there is some evidence that recovery is possible. It is noteworthy that 
in all these eases of reported recovery early lumbar puncture was per- 
formed, and, in some of them, notably in two cases reported from Copen- 
hagen, repeated lumbar puncture was performed. 

I believe that, in view of the extreme fatality of this disease, any therapeutic 
measure which presents the slightest evidence of its value should be tried. In these 
cases lumbar puncture should be performed early, although the clinical picture 
presented by tuberculous meningitis is often so indefinite that the physician does 
not think himself justified in performing lumbar puncture until more definite 
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symptoms have appeared. In any case in wlucli iiu* first hniibar puncture gives 
evidence of excessive pressure, with excessive lyniplu)cytes in the tliiid, tlie punc- 
ture should be repeated daily until the evidences of i»i-essure are uo longer present. 

Influenza Meningitis. — This is one of the rarer forms of cerebrospinal 
meningitis. Judging from the reporfod ca.st's the fatality of thi.s form is 
about T5 per cent. I believe it is very ]K)ssibly far bigber oven than this. 

Elexner, at the Rockefeller Institute for ]\Iedi<-al Research, has re: 
eently succeeded in })i’oducing in monkeys, by tlio injet tion of cultures of 
the bacillus of intluenza, an e.Kj)erimental uuuiiiigitis, wliieh may bo used 
to measure the value of an immune, serum. lie lias furthei*, through 
inoculation of a goat, produced an antiinilueiiza serum, which serum has 
proven of protective value in monkeys infected witli experimental influenza 
meningitis. 

Although this serum has not yet been tried in man in a sufficient 
number of cases of influenza meningitis to give any statistical evidence 
as to its value as a therapeutic measure, yet the ex])erimental evidence 
in its favor is as strong as was that of anfimeuingitis serum before its 
Avidcspread trial in man. In view of the high fatality of influenza men- 
ingitis I believe this serum should be tried in every ease of this disease. 

Antiinfluenza serum, for use in eases <if inflmmza meningitis, properly 
confirmed by the finding of Pfeiffer’s bucillns in the cendirospinal fluid, 
may be obtained from the Rockefeller Institute for Me<lical Research. 
It should be used as early as ]>ossible in the course of llu^ disease, and the 
technique of its administration is the same as that for the use of the 
serum for epidemic meningitis by subdural injection iu connection with 
lumbar puncture. Until tliere .shall be evidence of its value, liearing on 
the size of the dose and the fi*equency of admini.stration, the same method 
of procedure should be followed as that wliicli has lu’oved successful in 
epidemic meningitis. 

Pneumococcus and Streptococcus Meningitis. — Both of tliese forms 
of cerebrospinal meningitis arc considered absolutely fatal, and there is 
no evidence in favor of the value of specific therapy. Th(*re also is no 
positive scientific evidence of any possiliility of recovery. \V(* have avail- 
able for the treatment of these forms of meningitis both serum and vac- 
cine therapy. Both antipncumococeie and antistreptococcic scrum and 
vaccine may he obtained from the manufacturing clieniists. 

In view of the fatality of these diseases, I believe we are justified in trying 
either or both of these methods of treatment. These diseases art* ('haracterized by 
such rapid progress that it does not seem as if vaccine therapy otTens inuch hope. 
If it is to be employed, I believe that a homologous vaccine, made from cultures 
of the cerebrospinal fluid, should he preferred to stock vaccines. Neither the 
antistreptocoeeie nor the antipnenmocoeeie sera have given final proof of value 
against their respective infections. While there is considerable evidence of the 
possible value of serum therapy in streptococcus infections, the anlipneiimoeoeeus 
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serum has failed in lobar pneumonia. These sera, however, have only been em- 
ployed by means of subcutaneous injection, and it is possible that, like the anti- 
meningitis serum, they may be efficient only when given in concentrated form, as 
can be done in cases of meningitis through intradural injection. I believe that 
intradural injections of the corresponding antisera should be tried in both pneu- 
mococcus and streptococcus meningitis. This method of treatment has been tried 
in very few eases only, and as yet has shown no evidence of possible value. But, 
in such fatal diseases as are these infections, any specific ti'eatment holding out 
any theoretical prospect of good result should be tried, until its efficacy has been 
effectually disproved. 

The difficulty in obtaining evidence is due in the first place to the 
comparative infrequency of these infections. Also, at the first lumbar 
puncture when cloudy fluid is obtained, the balance of probability is so 
largely in favor of infection with the Diplococcus intracellularis that it 
is best to give the antimeningitis serum. If the subsequent laboratory 
examination reveals the presence of the streptococcus or pneumococcus the 
physician must obtain the proper serum and go back to the case. By this 
time, so rapid is the course of these infections, he is frequently too late. 

Staphylococcus Meningitis. — This form of meningeal infection 
should be treated by vaccine therapy. A homologous vaccine made from 
cultures of the cerebrospinal fluid is preferable to a stock staphylococcus 
vaccine, but the stock vaccine should be used until the homologous vaccine 
is ready. The most favorable doses and frequency of administration are 
yet to be finally determined. 

I believe that 100,000,000 bacteria should be regarded as a minimum rather 
than a maximum dose, and that doses up to 600,000,000 are preferable. The 
favorable reaction following each injection of vaccine is evidence of the produc- 
tion of some degree of immunity, which is comparatively brief. When this im- 
munity wears off the temperature rises, and the symptoms become worse. The 
doses should be repeated at these times, which apparently tend to occur every two 
or three days. 


GENERAL AND SYMPTOMATIC TREATMENT 

Prophylaxis. — The only question of importance presented by the 
nursing and care of cerebrospinal meningitis is that of the possible con- 
tagiousness of the epidemic form and what precautions should he exer- 
cised to prevent the spreading of this disease. Almost nothing "is known 
of the mode of transmission of epidemic meningitis nor of the history 
of the Diplococcus iniracellularis outside the body. There is no scientific 
evidence of value sufficiently conclusive to afford a basis for any definite 
measures of prophylaxis. The evidence of contagion, pointing tO'Ward 
the definite transmission of the disease from one individual to another, 
is based on a few striking eases in which a physician or other attendant 
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upon a case of epidemic meniiig’ilis has Ix^cn attacked by the disease. 
Such reported cases are so draiuatie that they teml to create a false impres- 
sion as to the contagiousness of the disease. 

I do not believe that their freciueucy, in propm-tion to tiie number of eases 
where, with similar opportunity, infection does not occur, is so great as not to be 
capable of explanation on the ground of coincidence. While we cannot deny the 
possibility of contagion, I do not believe that the chances of ct)ntact infection are 
very great. In my reeonls of 109 cases of epidemic meningitis there is no instance 
in which any nurse, attendant, or member of the same household was attacked. In 
the Childx’en’s Hospital in Boston, whei'e from ten to twenty eases of epidemic 
meningitis are treated yearly, the patients are tu)t isolated, but ai’e kept in the 
open ward with other children. Except within the last live or six years, no special 
precautions to prevent the spreading of the infcH'tion were employed. Thei’e has 
been no instance of another patient, or of any nurse or physician of tliis hospital, 
becoming infected. 

Nevertheless, so long as wo know so little of the actual mode of infec- 
tion in this disease, we are botmd to exercise every possible preeautiou 
against spreading of the infection. As the evidxmce points overwhelm- 
ingly against the infection being uir-lnxme, it is not iK*<H‘ssary to isolate 
patients, but the same invcautiou slundd lx* tixereised as in a di.sease of 
the character of typhoid fever. This should include eu refill sterilization 
of the hands after handling the patients, and thorough disinfeetiun of 
all clothing, utensils, and indeed of everything which couu*s in contact 
with these patients. 

Nutrition. — Under serum therapy the course of (*])idemie meningitis 
may, in favorable cases, be short, <xr it may he prolonged, with stw’ore ema- 
ciation. It is best, therefore, in all eases, to prepare for a long ('onrse, in 
which supportive treatment and the maintenance of strength are matters 
of the greatest importance. While it is essential to give tluid in sufficient 
quantities, the diet, except in infants, should not consist exclusively of 
milk. Broths and any of the soft solids winch are (uisy of digestion 
should he given in addition, and in prolonged cas(>s it is best to gradually 
increase the number and variety of tlus artiebis givmi, m long as they can 
be easily digested. In qnito a number of cases the patient is so comatose 
as to he unable to swallow. In tiiis condition lavagx* should l>e emidoyed. 
In infants and young children the passage of the tube is a])t to set up a 
catarrhal inflammation of the mucous membranes. In these eases the 
tube maybe passed through the nose or through the mouth, changing from 
one to the other when a marked increase of niucotis s(‘eretion is ob.served. 

General Measures. — The bowels should he carefully attended to 
throughout. Calomel may be given at the outset and occasionally during 
the course of the disease. Some saline cathartic should be given daily 
unless there is vomiting, when the bowels should be kept open by means 
of daily enemata. 
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Among tihe general measures- ’wMeli have been recommended are the 
application of cold to the head, neck, and spine, the use of haths, and the 
use of counterirritation. 

I have found, -when called to eases of meningitis, that the use of the ice hag 
applied to the head and neck seems to be the universal routine treatment. I do 
not believe that this measure has the slightest influence upon the course and ter- 
mination of the disease. It is useful in relieving the single symptom of headache, 
and should be tried when this symptom is present. While it does no harm, I do 
not believe that it need be used as a routine, and the physician should be guided 
by the sensations of the patient, in using it or relinquishing it. 

As to baths, the fever of meningitis is rarely high and sustained enough to 
require reduction by this means. I believe, further, that, in meningitis, cooling 
baths should never be employed. The extreme sensitiveness of the patients makes 
cooling baths extremely trying and exhausting, out of all proportion to the ex- 
tremely doubtful benefit to be derived. Warm or hot baths, which have been 
highly recommended by some authorities, have never presented sufficient evidence 
of value to warrant their use. 

There has been no evidence of value pointing toward any benefit to 
be derived from counterirritation along the neck and spine. 

Drugs. — Three drugs have been recommended as having an influence 
on the course and termination of cerebrospinal meningitis. These are 
ergot, iodid of potassium, and hexamethylenamin (urotropin). There 
has never been the slightest evidence that either ergot or iodid of potas- 
sium exercises the least influence upon the lesions, symptoms, course, or 
termination of meningitis, except the well-known effect of the iodid in 
syphilitic meningitis. 

Hexamethylenamin has been widely advocated in recent literature 
upon theoretical grounds. It is, or, at any rate, may be, excreted into 
the cerebrospinal fluid, where it can be recognized by the test for formal- 
dehyde. There is some clinical evidence in favor of this drug, suggestive, 
but by no means conclusive. I do not believe it can do barm, and the evi- 
dence is snffLeient to warrant its trial. It is indicated particularly in the 
fatal forms of eerehrospinal meningitis for which no specific therapy has 
yet been found, such as the pneumococcus and streptococcus infections. It 
might be tried in tuberculous meningitis. It is further indicated in those 
cases of epidemic meningitis which have been described as resistant to 
serum therapy. 

Treatment of Symptoms. — The most prominent symptom demanding 
treatment in cerebrospinal meningitis is pain. When pain is very severe, 
and can be controlled in no other way, morphin should be used, and 
fairly large doses are required. One of the dangers in meningitis is 
depression of the respiratory center from intradural pressure. Such 
patients appear to be extremely sensitive to the depressing action of mor- 
phin, even when given in physiologic doses, and I believe that morphin 
should be avoided if the pain can be controlled in any other way. The 
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bromids will often control the pain of meningitis with eonsiclorahle 
efficiency. 

Delirium, restlessness, and sleeplessness are to he controlled with 
bromids, trional, sulphonal, or chloral. Of these I believe the bromids 
are most effective in meningitis. 

The most frequent of the symptoms requiring treatment in cerebro- 
spinal meningitis is spasm or rigidity of the extremities. This condition 
is a positive indication for the use of bromid, which must bo given in 
sufficiently large doses to produce a positive relaxation of the spasm. 
The continuance of this condition is certain gradually to exhaust the 
patient’s strength. Convulsions, also, arc an indication for the use of 
bromid. If the bromid cannot be retained when given by mouth it 
must be given by rectum. If the convulsions arc pnilonged, repeated, and 
severe, or do not yield to the bromid, chloral mnst be given in addition. 
Sometimes inhalation of ether is required for a very severe convulsion. 

Stimulation may be required in the course of cerebrospinal menin- 
gitis, though I have not seen any instances in wdiicb it actually appeared 
to prolong life. Under the use of the antimeningitis serum slimulation 
is not often indicated in epidemic meningitis. Stimulants are indicated 
when the breathing becomes shallow, disturbed, or stertorous, or when 
the pulse becomes weak, rapid, and irregular. 

Of the stimulants, I believe eafCeiii to be the best. Digitalis, or stroplianthus, 
may be tried next in order. Strychnin should not be used in corcbrospinul menin- 
gitis, except in those cases of collapse with depression of the rospii’utory center 
from increased intradural pressure which ai’e rarely seen following llie administra- 
tion of serum. As to alcohol, the weight of modern opinion is inclined to deny 
it any value as a stimulant. Nevertheless, I believe it is sometimes a valuable addi- 
tion to the treatment. Its indications are not those calling for slimulation, but it 
is indicated as an aid to nutrition in prolonged eases with marked emaciation. 

Paralysis following cerebrospinal meningitis, so often seen in those 
eases of epidemic meningitis wdiich recovered before the days of serum 
therapy, is seen comparatively rarely now. Treatment of this symptom 
should be postponed until the patient has recovered in every other respect ; 
then massage, friction, warm baths, and eleetrieity may bo begun. 
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LOBAR PNEUMONIA 
HElfEY L. Elskeb 

Lobar pneumoiiia is a systemic infection nsnally associated with 
febrile disturbances in which large portions of one or both lungs are in- 
volved in a croupous inflammation, due, as a rule, to the pneumococcus 
of Sternberg and Eraenhel, though it may be the local expression of other 
general bacterial contamination. Bacteremia, toxemia, pulmonary con- 
solidation with consecutive obstruction, and cardiac asthenia form the 
complex which demands attention in the average case. 

It is impossible to offer a ’bacteriological classification of acute pneu- 
monia, because our present knowledge is insufficient, and further because 
‘‘the whole subject is complicated by the occurrences of double or mul- 
tiple infections, and by the fact that the bacteriology of many of the 
specific fevers which are liable to be complicated by pneumonia is un- 
certain or not known” (Pye-Smith, 75). 

Sir Herman Weber (104) in England (1869), Juergensen (43) in 
Germany, Hodman (82) (1876) and Austin Flint (25) (1877) in this 
country were pioneers in establishing our modern conception of pneu- 
monia. Rodman’s trials were most interesting. He awakened after bit- 
ter experience with the treatment of pneumonia to make a full confession 
of his failures. He wrote : “At last I saw my mistake ; I had been 
treating a local symptom for a general disease ; I think now that I might 
as well treat a case of typhoid fever by attempting to heal the ulcerated 
bowel, as to treat one of these cases of infectious pneumonia by ordinary 
treatment.” 

When the symptomatic and so-called expectant treatment shall be dis- 
carded and the dictum of Du j ardin-Beaumetz accepted, that “fhere is no 
treatment of pneumonia, there is only a treatment of pneumonias/" an 
enormous step forward will have been taken. 

Jacobi’s (41) epigrammatic remark, that “It takes brains to treat 
pneumonia,” and Lees’ (50) truthful statement, ‘"Lei it he remembered 
that every case of pneumonia is a fight for life/" should be kept before 
the mental vision of the physician, that he may fully appreciate his 
responsibilities in the prevention and treatment of pneumonic fever. 
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No disease demands for its conscientious treatment greater sacrifice from the 
physician and nurse during a limited period, none grealei- persistence, none greater 
judgment. No case is so light that it may not ultimately otiCer a grave prognosis, 
none so grave that it may not yield and finally recover. 

Therapeutic nihilists have done incalculable harm by their unjusti- 
fied pessimism concerning the treatment of ])n(.‘iuuonia ; on the other 
hand, the therapeutist who treats the disease “exju'ctantly” and “symp- 
tomatically,” who fails to appreciate the dangers which may often (Tis 
true, not always) be prevented, will finally find himself face to face with 
alarming conditions, at a time when his treatment will have been in- 
stituted too late. 

Butler (10) in his “Twilight Talks” quotes a noted Chicago surgeon 
who publicly announced that treatment of imeumunia was ftitilc. The 
lay press was prompt to take up this statemeut. It is unfovtuiiato that 
such pessimistic and sensational literature should add fright to infection 
and should strengthen the belief in the minds of many that “pneumonia 
has become a synonym for fatality,” a conclusion unjustified and one 
which results disprove. 

Statistics. — ^Hospital statistics, which it may be a.ssmiiod offer the 
only collective information available which shows the imsults of treatment, 
are misleading and often unjust. ISTegloeted eases are found in all serv- 
ices and are numerous; many alcoholics are hronglit 1o our wards mori- 
bund; not a few eases treated from the beginniixg of the infection in 
private homes without adequate nursing finally enter thc^ lios])ital wards 
to die; all of these cases showing a high mortality arc' included in ])uh- 
lished statistics, and are received by the ])rofessic»n and lay world as 
representing the actual results of our fight against the disease. 

In my recent service at St. Joseph’s Ilosjiital in Syracuse wc‘ received 
into our wards thirty-four eases of j)ncTunonia, of which eight died; of 
this nnmher five died within the fii*st twenty-four hours following admis- 
sion. Our published mortality was 2oYj per cent., whereas the results 
of treatment, or more properly the mortality of cases rcxjeiving hos])ital 
care during more than twenty-four hours, ])reseute(l a moi-e ho])eful pic- 
ture. Of the remaining twenty-nine eases cmly three died, and of these 
two were chronic alcoholics — a mortality of only 10 1/3 per cent. These 
statistics are repeated in the wards of all general hospitals year after year, 
and lead the thoughtful to the conclusion that the truth conceniiiig the 
effect of treatment can be reached only after a thoroiigb. analysis of statis- 
tics and the grouping of cases. 

In spite of the discouraging statements concerning the inflixence of treatment 
on pneumonia made in the recently published works on therapeutics, the pi-ofession 
may accept the dictum that the rational modern treatment of ]meumonia, including 
cautious nursing, does materially influence the prognosis of the disease and leads 
to the saving of many lives. 
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Division of Oases for Therapeutic and Prognostic Purposes. — For 

therapeutic and prognostic purposes the following division of cases is 
justified : 

I. Oases which, if cautiously piloted without special therapy, but 
with reasonable care, recover. 

II. Cases in which no therapy is of use; these are fatal from the 
beginning, overwhelmed by toxemia and associated infiltration. 

III. Oases which for a time hang between life and death, in which 
rational therapy accomplishes much (Wyss, 112). 

Requisites of Treatment. — The problem is: “How can this trouble- 
some condition be relieved without injury to the patient? How can the 
general nutrition be kept upon a high level ?” The treatment of all 
pneumonics must he individualized. Whatever the treatment of the dis- 
ease, whatever prophylactic measures are adopted, the fact remains that 
Wyss’s contentions are correct, that the “organism must be cautiously 
studied that we may interpret its own protective powers, what processes 
within itself are lacking or inadequate, which of these require sturdy 
support, how the receding strength may be prevented by the application 
of such measures as have no analogues in the body, but must not be in- 
jurious.” The requisites of every rational therapy are, ‘‘^therefore, to 
do that which is expected of the defender of a threatened fortress — he 
must have exact knowledge of the situation, must know its strength and 
its vulnerable points, and the correct alignment of its forces, must throw 
himself into the conflict, using all his ammunition, because he is not 
fighting an enemy who alternately approaches and retreats to lengthen 
the battle, but a keen antagonist who must surely and quickly exhaust 
his strength.” In the treatment of pneumonia we take into account: 

I. The malignancy of the infecting organism. 

II. The effect of toxemia and associated mechanical obstruction on 
the cardiovascular system. 

III. The resistance offered by the patient. 

IV. The extent of the pulmonary and associated lesions. These do 
not always bear a direct relation to the severity of the disease. 

It is not unusual to find severe and overpowering toxeinia with, limited lung 
infiltration. The mechanical disturbances produced by pneumonia first show them- 
selves with the fever, due to associated general toxemia. The heart offers the 
greatest danger in the course of pne\unonia. Most pneumonics die of cardiac asthe- 
nia, therefore the physician’s duty in every case is so to treat his patient, more 
particularly the heart, as to give it the strength which the added burden demands 
so far as his art permits. He is to do nothing which can in any way injure the 
heart of the pneumonic or rob the patient of resistance. These statements cannot 
be accented too forcibly or too often in considering this subject. To follow a 
course of absolute therapeutic nihilism with these facts before us is unjustifiable. 
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There is no ease of pneumonia Tvliieli ouj?ht to be left to itself, none which can 
with safety be neglected. Rigorous medication is not always nce<led. The thera- 
peutist of to-day is no longer limited to the administration of drugs. There are 
so many details for which he is responsible, which all cases demand, and which it is 
his duty to supervise, that the vigilance of the attendant ought not to be relaxed 
until the patient is well beyond the febrile period, and free fnnn i>hysieal sig ns, 
with heart strength fully i-estored. 

Pneumonia, Old Age, and Childhood. — The ability of children to re- 
sist pnenmonia is surprising; during early life tlic* ])rogu()sis is usually 
good. In old age, on the other hand, the disease is in many hos]>itaIs and 
during many seasons the principal cause of death. In old age the organs 
become more independent of one another than during eai’ly life. ‘‘They 
suffer separately and the various lesions to \vhi<di tlu>y may become sub- 
jected are scarcely echoed by the economy as a whole.” In our consider- 
ation of the differences in the pnenmonia of a<lult life, we find that in 
old age the latency of disease is often surprising, ami death may he sud- 
den and unexpected in the aged, who were ahunt as if nothing were the 
matter with them. In all, old and young, the assoeiaf itm of diseases of 
the heart, lungs, kidneys, or other separate systems, which handicap the 
functions of organs in any way, adds enormously to the danger of pncuuio- 
eoecus infootion ; this is particularly true of metabolic faults and advanced 
arteriosclerosis. 


PROPHYLAXIS 

Because of the irbiqtiity of the pnenmoeoeens witlnmt known illness, 
and the further fact that pneumonia is a communicahle infectious disease, 
unquestionably mildly contagions, it is important that every means be 
emjiloyed to destroy, so far as it is possible, all secretions and excretions 
coming from the infected body, including the s])utum, and to limit con- 
tact with all who can in no way benefit the patient. Every unnecessary 
occupant of the sick room robs the patient of oxygen which he needs, and 
adds carbonic acid to vitiate the air. So far as possible, all pneunionics 
should be isolated. Old and young who have once had pnenmonia are 
subject to recurrence of the disease. Pneumococcus toxemia is often de- 
pressing during a long period; recurrences arc frequent, because inimii- 
nity is short-lived. Such subjects should be placed in favorable surround- 
ings in a suitable climate during cold and damp seasons ; the body should 
be protected against exposure without encotiraging a hy])ersensitivc state 
by overdressing or by the overheating of dwellings ; this is necessary after 
all acute infections of childhood and old age. Chill and fatigue are 
provocative factors of disease — fatigue is particularly inviting to pneu- 
monic infection. Children who have a tendency to bronchial catarrh 
should sleep in the open air protected by sufficient clothing. The woolen 
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bag nightdress and the warm bed are necessities in. connection with out- 
of-door sleej)ing in these cases. To increase the resistance of these pa- 
tients their lives must be cautiously arranged in all details, while diet 
and hygiene become our special care. In the susceptible a single error 
may prove exceedingly expensive. 

The inmates of public institutions are entitled to intelligent hygienic 
treatment, that the ravages of the disease may be prevented. It is in 
these places that disease-producing organisms are likely to abound. Rod- 
man (82) recognized the importance of the proper ventilation of all 
public institutions, including prisons; he recognized the value of the 
‘'ounce of prevention.” “AVhitewashing, burning coal-tar, cleanliness of 
prisoners and their bed-clothing, fresh air circulating through the cells, 
with the abolition of the cell hoiTses and the substitution of places built 
for human beings to sleep, revolutionized the scourge in which the mor- 
tality was often over 40 per cent.” 

The jmeumococcus does not survive long outside the body; properly 
treated, it is destroyed in an hour or two. In sputum kept warm and 
moist, however, it may thrive, proliferate, and retain its virulence so 
long as fourteen days. 

The pneumococcus and all germs causing pneumonia are ubiquitous 
and find a habitat in the moiiths and in the saliva of normal subjects. 
Durck (17) found that “the lungs of children who did not die of pneu- 
monia and lungs of domestic animals contained the diplococcus and other 
bacteria. Cultures of bacteria blown into the lungs of healthy animals 
caused no pneumonia; dust,' however, did, and so did a mixture of cul- 
tures and dust. It is, therefore, not the presence of the pneumococci 
alone, but their fixation and their activity in generating toxins, which 
cause morbid tissue changes.” These are important facts for us to con- 
sider in the application of prophylaxis. 

Treatment of Sputum.- — All sputum coming from the pneumonic must 
be thoroughly disinfected. Finhler^s method is safest and best. A solu- 
tion, three per cent, each, of caustic potash and borax, colored with a 
trace of phenolphthalein, is made, and into this the sputum is deposited 
and dissolved by it; to this is added a solution of hydrochloric acid and 
mercuric bichlorid of sufficient strength and quantity to decolorize the 
red alkaline solution, when the cup is emptied. The burning of the 
sputum is also efficacious; sputum should never be carelessly deposited, 
but should always be collected in containers which permit of its disin- 
fection and destruction. Besides Finkler’s method, many use carbolated 
water or lysol solutions. All disinfectants should be kept out of the way 
and should be used only by the nurse or some one specially charged with 
this function. 

Oral Cleanliness. — Oral cleanliness is exceedingly important at all 
times and in all individuals. By proper attention to the mouth, nose, 
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and tonsils we destroy pathogenic organisms which, if left untouched, 
often cause grave infections, including pneumonia. The lonsih are recog- 
nized as the port of entry of microorganisms. These organs denuind spe- 
cial attention. It is safe to reconnnend their removal if they show the 
slightest abnormality; this is particnlarlj* true in early life. 

A very valuable and efficacious mouth wash which the author has used with 
satisfaction is the following: 

Creosoti 0.6 (gi's. x) 

Tinct. myrrhas 10. (oiiss) 

Sodii biearbonatis 8. (.5ii) 

Glycerin 32. (§j ) 

Aquae Menth. piper, ad 240. (Sviii) 

To cleanse the nose only weak solutions are boime without causing 
irritation, preferably alkalies. 

Nurses and Attendants. — Nurses and attendants should protect them- 
selves while in service by the frequent u.so of nasal and mouth washes, 
and should maintain their health at par by getting sufficient sleep, fresh 
air, and plain but sustaining food. 

Public Health. — ^The state owes the individual a duty, whic'h includes 
the scientific ventilation of public buildings, scluuds ptirtimdarly, and 
the cleaning of streets and pavements in a way which will reduce the 
dust nuisance to a minimum. 

Correction, of Predisposing Conditions. — Abnormalilies and obstruc- 
tions should be removed from the air passages of children. The masses 
should be educated to an understanding of the infiuences of alcoholic ex- 
cesses and dissipation in inviting infection of all kinds, particularly pneu- 
monia. Supposedly trivial ailments of the respiratorg tract, particularly 
the fauces, and the alimentary canal should be treated with a view of 
preventing possible graver pulmonary complications. 

Carriers. — The pneumonic should be instructed dtiring his conval- 
escence that the infecting agents may find a resting i)lace in his air 
passages during an indefinite period after relief from symptoms, and 
that he may be an active ^‘carrier” of the infecting microorganism. 

Disinfection. — ^All linen and clothing coming in eontacd with the pa- 
tient should be thoroughly disinfected. The roonr after the termination 
of the disease should be subjected to thorough cleansing and fumigation. 

Prevention of Secondary Pneumonia. — Forchheimer wisely calls at- 
tention to the prevention of secondary pneumonia following other infec- 
tions, particularly during convalescence, by all possible precautions. 

Ether pneumonia is in all probability a preventable disease. All wlio 
are subjected to ether anesthesia should, if the stomach is not known to 
be empty, be thoroughly lavaged, certainly if the operation is to bo long 
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or Tipon the intestinal tract. Month and nasal passages should be cleaned 
before the administration of the anesthetic. 

The possible prevention of complications in the pneumonic, based 
upon the action of hexamethylenamin, has led to its administration. Some 
claim that empyema, pericarditis, endocarditis, and otitis media have 
been prevented by its routine use. In the Massachusetts G-eneral of 
Boston and Presbyterian Hospital of Hew York results have been fa- 
vorable in connection with the occurrence of pericarditis in those taking 
the drug. Cases not taking the drug developed the complication in four 
to five per cent, at the Massachusetts General, and one and five-tenths per 
cent, at the Presbyterian Hospital. The Massachusetts records show that 
otitis media occurs in four per cent, of the non-hexamethylenamin eases ; 
in no instance in which the drug was administered. 

Cleanliness. — Hands should be kept clean; children as well as adults 
should keep money and unclean objects out of their mouths. 

Education. — Positive and printed directions, which will make clear 
the nature and dangers of infection and the methods of its prevention, 
should be given the heads of all families. The campaign of ediocation 
which is being waged in all parts of our country will ultimately reap 
its reward in the success which it deserves. 

TBEATMENT 

Gbiteeai, Teeatment 

An intelligent nurse ready to make sacrifices, quiet and refined, with 
good poise, is as necessary as the intelligent physician in the care of the 
pneumonic. The patient should be provided with a suitable hed in the 
best ventilated room which the house or hospital affords (preferably in 
the open air, with a southern exposure, where this is not contraindicated). 
The bed should be thoroughly warm when the patient gets into it. The 
best bed for protracted illness of any kind is the plain single hospital 
bed, made sufficiently high, with a well-made mattress and stiff woven 
wire springs. The standard hospital bed is six feet six inches long, 
thirty-six inches wide, and twenty-six inches high; if necessary for the 
comfort of the attendants, this may be raised on blocks. It should stand, 
if possible, in the middle of the room ; the sheets are to be smoothly laid 
and kept so ; the protecting rubber and draw-sheet should not be omitted. 
Tlie patient should not he burdened by unnecessary covering. He is la- 
boring from the beginning of the disease to overcome mechanical obstruc- 
tion in the lung, and is in no condition to lift unnecessary weight or 
coverings with each inspiration. Considering the rapidity of respirations, 
the importance of this fact at once becomes clear. Children are often 
made the victims of oversolicitous but deluded mothers and uneducated 
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attendants "by failnre to appreciate tlie trntli of tliese statements. No 
pneumonic should he handicapped in his fight for air and light. All 
unnecessary furniture and irininiings should he removed front the room. 
The temperature of the room shoiihl be from 00° to 05° F., rarely 08° F. ; 
the aged and feeble and very young may recpiire the latter degree of heat. 

Open-air Treatment. — If the patient is in the open air it does not 
matter how low the temperature, so long as his body is kept comfortably 
warm, his head covered, his respiratory organs free to breathe the un- 
adulterated tonic air. 

The open-air ti’eatment of pnerinionia is not an innovation. With increasing 
refinements of practice and the educating of the masses to the understanding that 
the modern therapeutist includes in his armamentarium nature’s methods of curing 
disease, always natural and rational, and a lowered mortality, the i)ublic is ready 
to accept our conclusions and the individual has less fear of pure cold air. Eveiy 
ease of pneumonia, unless there are positive contraindications, should be treated in 
the open air or in a room in which the supply is sufficient to meet the demands 
of his ease. Forehheimer (29) says, “I do not hesitate to affirm that the fresh- 
air treatment is the most valuable contribution that has been made for the treat- 
ment of pneumonia.” The experienced are ready to verify the truth of Foreh- 
heimeris emphatic statement. 

Modern hospitals are built to supply the need of infection requiring 
the open-air treatment. Most hospitals have either a room or a ward 
which can be easily transformc<l to meet the needs of the pneumonic, 
while the home, however humble, has a room or space which wdll jicrmit 
of the treatment either by improvising the window tent, easily accom- 
plished, the removal of window sash, or such other modifications of the 
surroundings as are necessary. 

Once the patient has been brought under the tonic and exhilarating 
effect of the pure, fresh air he is a convert, unless rol)bod of conscioiis- 
ness. By the giving of fi’esh air vitality is sustained or strengthened, 
the work of the heart is red\iced, that organ gets more sleep because its 
periods of rest are prolonged, the patient breathes slower. The effects 
are promptly apparent, and, in many cases, even in alcoholics whom we 
have treated in our hospital services, the delirium wa.s reduced, sleep 
was increased and restful. The influence on temperature is favorable, 
while the cough is lessened. Blood pressure is heightened by exposure 
to the open air. At Bellevue Hospital (Meara, 65) it has been noted 
that there was a rise of ten to twenty mm. ITg promptly after removal 
to the open air, which was as promptly lost after a half hour in the ward, 
though the latter was well ventilated. The rise returned on return to 
the open air. It was further noted that the rise was more marked when 
the temperature of the inspired air was low. I have had similar ex- 
periences in my hospital service and jwivate practice. Less medicine is 
needed and Nature is assisted in her own effort to save life when the 
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patient is in the open air. Pure cold air accomplishes more than oxygen 
inhalation. The lower the temperature the greater is the tonic effect of 
the inspired air. Brannan (7), who, as trustee of four of the largest hos- 
pitals in New Yorlc City, speaks authoritatively on this subject, unre- 
servedly approves it after a sufficient trial, and, after commending it for 
adult pneumonia, says : ‘‘I have often on my visits seen a dozen cribs on 

an open balcony on a bright cold winter’s day and with not a sound com- 
ing from the children. It was an impressive contrast to the fretting and 
wailing of the ordinary infants’ ward.” 

‘^Conditions exist outdoors that tend to a more rapid heat loss than 
indoors. The lower temperature of the outside increases humidity, and 
the greater amount of air movement gives us a more rapid loss of heat 
by all the methods — ^radiation, convection, and conduction — than inside, 
and on the face of things it seems to me this is the real differential effect 
the outside air has as compared with the inside air ; that is, it increases 
the loss of heat, which in turn calls ixpon the organism to supply a 
greater amount of heat in order to keep up its body temperature, and 
this in some as yet occult way stimulates metabolism” (Phillips, 73). 
Whatever the theory, we know that in practice the open-air treatment 
of pneumonia is rational and a valuable adjunct. 

Position in Bed. — ^Position in bed is important. As a rule, it is best 
to turn the patient from side to side, but let him get into the position in 
which he breathes easiest, remembering always that hypostatic conges- 
tion must be discouraged. This is done by localizing the lesion, and 
noting the ease with which the patient breathes in the position which he 
of his own volition takes. If such position is not associated ivith increase 
of respiratory emharrassment or evidences of engorgement in dependent 
parts of the lung, leave him undisturhed. Patients of all ages promptly 
learn to make themselves as comfortable as they can be made and place 
themselves accordingly. Volland (103) of Davos believes that patients 
should be kept at absolute rest; he leaves the patient wherever he finds 
him, does not move him from his back, prohibits the slightest movement, 
uses the bed-pan, cold to the head and chest, no bath ; makes no examina- 
tion which requires the slightest movement on the part of the patient, and 
insists upon this absolute rest throughout the acute stages of the disease. 

The hearts of pneumonics from the beginning to the end of the dis- 
ease are taxed by any movement of the body or any of its parts, speaking 
or any effort; any increase of the heart’s action unnecessarily provoked 
adds to the danger of the disease, and shoixld be cautiously avoided. The 
pillows should not be too soft, for if they are the patient sinks into them 
and seeks to raise himself at short intervals. Because of this fault neither 
feather pillows nor such covers should be allowed. The hair pillow is 
preferable. Combination suits make examination difficult; the old-fash- 
ioned nightdress, thin, kept from wrinkling, is most comfortable, and 
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makes it easy for tke attendant to watch the abdomen and thorax without 
greatly disturbing the patient. 

Examination of Patients. — The patient should be given a thorough 
physical examination on the first, second, and third days of the disease; 
the extent and location of the consolidation once chaired, it is usidcss 
and injurious to move the patient from side to side, or worse to raise 
Tii-m in bed for further examination, jilost imporlanl is the thorough 
examination of the heart and pidsc, as well as the extremities, at each 
visit. If after the third and until the seventh day tlic ])os(erior thoracic 
regions demand examination, the flat phonendosc‘o])c may be iisod, or, if 
necessary, the position may be changed by the ‘■hlruw-sheet" wuthout the 
patient’s effort. The temperature of all pneumonic^ should he taken in 
the rectum! respiratory embarrassment is increased by the holding of 
the thermometer under the tongue; this is particularly true in the later 
stages of the disease. The raising of patients in liospitals for exam- 
ination by medical students in sections is uniu‘ccssary and injurious! a 
single demonstration of percussion may bo givi*n by tlu' toucher, after 
which the patient, remaining on his back, may be drawn t<» either side 
of the bed for mediate or intermediate auseultutiim, the study of voice 
sound, fremitus, etc. Judgment tempoi’cd with humanity on the part 
of the teacher and student will be needed to conserve the strength and 
resistance of these patients. 

Care of Body. — The average case docs not require luhhing or ])aeks, 
but should be kept clean and comfortable by surface batlung with warm 
water, under covers, morning and night. If there is excessive persi>ira- 
tion, cloths dampened wdth warm alcohol may be used, then rough tow- 
els for surface friction, all without exposure of the putieuf. The u.se of 
carbolated talcum powder to all folds ami often to the surfiu.'cs adds 
materially to the general comfort. The ice-eap frequently relieves hca<l- 
ache without the addition of medicine. The extremities of those pa- 
tients should he kept warm; for this jiurpose hot water hag.s or bottles 
well covered to prevent burning, or an electrothenn, may he used. 

Chill. — If the physician is called during the chill (this does not uftou 
happen), he should surround the patient with hut hottle.s or water bags 
and may give a goblet full of hot water with thirty drops each of aro- 
matic spirits of ammonia and compound spirits of lavender; if this is 
not at hand, a eup of hot tea or coflFee will he found oifiident. Uuring 
the initial chill the hot mustard foot hath adds gi*eatly to the patient's 
comfort, and cuts the chill short. This should he given with the patient 
in bed, and need not disturb him. 

Fain and Congli. — ^Early in the disease the pleuritic pain and cough 
are annoying, with more or less malaise, headache, and myalgia. Under 
these conditions .03 grain) codeia phosphate, suheutaneously admin- 
istered, with .6 (10 grains) aspirin may be given. These remedies may be 
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repeated in two hours. If the pains are not relieved, .01 (gr. 1/6) mor- 
phia sulphate may he given hypodermically ; the codeia will, however, 
]3rove sufficient in many cases. Added relief is given by strapping the 
affected side, carrying the adhesive plaster well beyond the median line 
in front and behind, overlapping these to give added strength. Prompt 
relief often follows the use of the ice-bag or the compound mustard 
liniment, 8 gms. (3ij) ; the latter is poured on absorbent cotton, held 
against the painful side by means of the bandage during fifteen to twenty 
minutes ; this does not blister, it reddens the skin, and acts as a powerful 
counterirritant. Ho counterirritant should be used which opens the sur- 
face for further local or general infection. During the following twelve 
to twenty-four hours pain is best controlled by either morphia in small 
doses, or from ten to fifteen drops of the tincture of opium and ipecac, 
given every three, four, or five hours, according to the urgency of the 
symptoms. The addition of the ipecac is helpful. In children small 
doses of tinetime of opium and ipecac (.06-.12, one to two drops), ac- 
cording to the age of the patient, will prove of great value, while the 
effect on the general condition of the patient, and associated symptoms 
in the adult and in the child, is usually favorable. The relief of pain 
accomplishes several important objects : it promotes expectoration, relieves 
congestion, assists the pulmonary circulation, eases respiration, relieves 
depression, and rests the patient. 

Gastrointestinal Tract.- — ^In all eases of pneumonia it is wise at the 
very beginning to empty the gastrointestinal tract thoroughly, and through- 
out the course of the disease to bear in mind the effect of an overfull or 
dilated stomach. Inactive intestines add to existing obstruction, also to 
respiratory embarrassment and cardiac asthenia. Calomel in divided 
doses should be given at once, either .006 (1/10 gr.) every five minutes 
until ten sxich doses are taken, or four powders each containing .03 (V^ 
gr.) every fifteen minutes, with .12 (2 grs.) sodium bicarbonate. The 
calomel should be followed in the course of one hour by a saline, prefer- 
ably Eubinat, Pluto, or Apenta water ; for children and hypersensitive 
adults the liquid citrate of magnesium may be given. 

While the emptying of the intestinal tract by calomel with a saline 
does not influence the onward march of the disease, the patient is more 
comfortable because of its use, and the breathing is less labored so long 
as the diaphragm is not pressed upon by a dilated stomach or intestines 
filled with gas. 

In all eases the urinary secretion demands watching and a liberal siipply o£ 
water is a necessity; to this may be added sodium bicarbonate or ammonium com- 
pounds with more or less salt, which help to keep the urine alkaline throughout the 
course of the disease. 


The administration of potassium nitrate in full doses causes sodium 
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clilorid to reappear in the urine in a few hours, and to conlinno present 
as long as it is given. Ilnghcs reiiorts reniavkahlc ert’eets fvoni the use 
of the nitrate, temperature l)egins to fall and gradually rcaiches normal. 
Physical signs remain for a few clays; there was no crisis in the eases 
reported hy Hughes. 

Delirium. — The delirinin of the average case, non-alcoholic, is easily 
managed hy occasional doses of codeia or moriihia ; occasitiiuilly chloral 
hydrate, .6 to 1 gm. (grs. 10-15), with 2 gins. (;]0 grs.) of Hoffman’s 
anodyne in sufficient water may he given. There are some who are op- 
posed to the use of chloral in pneumonia. Guarded, as I sugg('st, I have 
never seen had results in properly selected cases. A weak, dilated heart, 
with or without myocardial degeneration, and extreme circulatory em- 
barrassment, contraindicate the use of chloral. Such cases will do bet- 
ter with hypodermics of morphia in small doses, or h ijonrin. The latter 
drug must be given in the smallest doses which (piiet (1/100-1/150 grain, 
.0006-.0004: gm.). It often increases unrest and delirium. If hyoscin is 
efficient, the first dose usually demonstrates that fact, and is follow(*d hy 
a quiet sleep. Under no circumstances should it he r(‘])eated if delirium 
and insomnia persist, or are increased after its use. It docs not require 
a large dose of morphia to quiet the patient; often small doses suffice 
and produce narcosis out of proportion to the size of the dose given; 
the sleep is likely to he profound. In the delirium and unrest of cases 
in the terminal stage, the timely use of morjdiia is often life-saving. In 
occasional cases, where morphia is not tolerated, veronal, trional, or 
medinal may he tried. Cerebral synii)toms are an cxjiression of under- 
lying infection, often pneumoeoccic meningitis; with the appearance of 
these symptoms we consider among causative factors the changed body 
temperature, the heart condition, respiratory eiuharrassnumt, and we 
are not to overlook the x)ossihility of alcohol as a factor in eases where 
its habitual use was unsuspected. 

Diet 

The problem of the feeding of pneumonies, because of the limited 
course of the disease, is not so eomj)lieated as it is in the inf(*ctii)ns of 
longer duration. It is important to protect the patient without over- 
taxing the organs of digestion and circulation. The already enfeebled 
and overtaxed heart should not be called upon to perform unnecessary 
effort in the process of digestion. 

There is a lowered nutritive activity during the development and 
progress of the disease; there is also a lowering of the functional ability 
of the organs of digestion to perform the usual amniuit of woi'k ; and to 
these factors we must add the waning power in the ‘•'oxygenating capacity 
of the system, due to a blocking out of a part of the air simce hy the 
pulmonary inflammation” (Potter, 74). 
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Wolf and Lambert (110) in their study of protein metabolism in 
pneumonia reached the following conchisions : “Oases of milder type 
show a smaller loss in nitrogen and sulphur than do those of a more se- 
vere grade. The daily loss in nitrogen on a diet adequate to protect a 
resting individual from nitrogen loss may be from 20 to 25 gms. 

“During the period of hyperpyrexia excessive amounts of creatinin 
are eliminated. This is followed during convalescence by a subnormal 
excretion of creatinin; this is taken to indicate the endeavor on the part 
of the organism to repair the losses sustained during the height of the 
toxemia.” Large amounts of creatinin are excreted in the severer pneu- 
monias. Wolf and Lambert found that this loss is seen particularly dur- 
ing the time of the greatest nitrogen loss. During convalescence creatinin 
disappears from the urine. “During hyperpyrexia, especially in cases 
severely toxic in type, unusually high amounts of undetermined nitrogen 
are excreted. In some cases over 5 gm. of nitrogen derived from unin- 
vestigated substances are found in the urine.” These experimenters 
found that sulphur excretion runs parallel with that of nitrogen, and 
cases which progress unfavorably seem to show an excessive destruction 
of protein containing much sulphur. 

The available diet should be almost entirely liquid in character; it 
should be light, should not excite cough in swallowing, nor should it ever 
be given in sufficient quantity to cause marked distention of the stom- 
ach. An abundant and free supply of vMiter is the first requisite in 
every case. Small quantities of food given at relatively short intervals 
are preferable. The demands of the patient average between 2,400 and 
3,000 calories per diem. The aim should include the raising of “the 
intake and utilization of proteid material as nearly up to or a little be- 
yond the normal standpoint as possible” (Potter, Y4). The total of food 
given should include from 65 to 95 gms. of proteid per diem. 

Milk, eggs, broths, liquid cereals, and fruit acids, with the addition 
of alcohol where specific indications justify its use, will in the majority 
of cases meet all indications for diet. 

In administering milh it is absolutely necessary to know whether 
the stomach is able to digest it without holding it in large curds to irri- 
tate and add to the danger of the disease. I have seen patients whose 
respirations and pulse were promptly increased after taking raw milk, 
who were able to digest the milk when acidulated after the method of 
Rudisch (88), which includes diluted hydrochloric acid one part, two 
hundred and fifty parts water, and five hundred parts milk. In prac- 
tice one-half teaspoonful of dilute hydrochloric acid in one pint of water 
is slowly poured into one quart of raw milk and brought to a boil with 
constant stirring. This method makes the milk palatable to many, and, 
for these, more readily digested than normally. Milk may be pre- 
digested, diluted with vichy, seltzer, or lime water, added in accord- 
17 b 
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ance with the taste and requirements of the ease. Rnhner (87) has 
shown that one liter (one quart) of milk contains seven hundred calories. 
The average milk sold in our cities probably gives G40 calories to the 
quart (Meara, 56), or 20 calories per ounce. We cannot, therefore, de- 
pend on milk alone to nourish the jmeunionic, as the amount of the 
liquid required to give the needed calories (2,400-3,000) would he out 
of proportion to the patient’s digestive ability; thcrefoi’c, crt'aiu, barley, 
sugar, sugar of milk, rice water, or oatmeal may be added, and these 
are usually well borne. Water-ice, ice cream, cup custards, orange juice 
with or without whipped albumen, lemonade, grapefruit, grapes, kuniyss, 
matzoon, zoolac, and often buttermilk are enjoyed and promptly digested; 
vegetable soups are permissible. 

Coffee. — The average adult is stimulated by a cup of coffee or tea given 
twice daily. In the late stages of the disease strong coffee per os, and 
at times per rectum, does yeoman’s service. 

Alcohol. — If the stomach is intolerant, alcohol is demanded. Jiir- 
gensen gives all of his pneumonics alcohol ; he cimcludes that alcohol is 
a remedy which conserves body tissues against degeneration in pneumo- 
nia; it creates heat by its consumption which the body itself must pro- 
duce in its absence. It is promptly assimilated aiid requires no diges- 
tive work. He gives wine, particularly red wine, from the beginning. 
The Germans always use it before and aft(>r a hath given to rediu'e tem- 
perature. Binz contends that alcohol does not raise the bo<ly tem]/erature 
either in health or disease; it rather tends to lower it. 

If it is made clear that in the individual case the prescribed diet witliout alco- 
hol is insuffleient to meet the ealoiic re<iuirement or if there are other indications 
(as heart weakness, etc.), then alcoholic pi'epai’ations, as lieat-]»rodueiuf’‘ foods, 
should be added. Alcohol is not necessary in all eases, Irut the experieiu'od know 
that there are cases in which it is absolutely indicated. Pneumonics show great 
tolerance for alcohol, and it is in all probability used as" a food as well as a stimu- 
lant. The individual case offer's its own indications, and these must be I'epoited 
by the cautious nurse and iirterpreted by the discreet physician. Diluted alcohol, 
whisky, brandy, tokay wine, champajyrre, and during convalescence Rhine or Mosel 
wines offer a selection from which choice may be made. 

If proteid animal food increases intestinal fermentation, or if by it 
a culture medium in which bacteria proliferate is supplied, to the detri- 
ment of the patient, as is shown bj' discomfort, a cdiange will be needed, 
and vegetable broths, already suggested, maj’ he substituted ; these added 
to alcoholic ’preparations may occasionally bridge the patient over the 
critical period. “Owing to the greater ease of digestion, and the higher 
nutritive value of the animal class, this class is more frequently called 
into service than is the vegetable class alone. Owing to lower nutritive 
and higher caloric value and antibacterial influences, the vegetable class 
can often be utilized to greater advantage”' (Potter, 74). Potter fur- 
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tlaer emphasizes the fact that ‘^judgment and skill must be exercised in 
changing from one class to the other, lest nutritive activity be allowed 
to fall to too low an ebb, and the heart muscle be starved to death.” Al- 
coholic subjects demand alcohol during the active 'period of the disease. 
Without it we often face collapse. Effervescent drinks should be cau- 
tiously used; fresh cold water or ice pills are preferable. To quench 
thirst orange juice, raspberry vinegar with water, diluted phosphoric 
acid with syrup of raspberry, the latter so much used in Germany, may 
serve this purpose. During convalescence ripe fruits are grateful, as 
are vegetable purees, calf’s foot jelly, omelet, and junket. Let the re- 
turn to a liberal diet be postponed until the fever has subsided and the 
patient is on the road to recovery. 


HYmtOTHBEAPT 

The fever of pneumonia is one of Nature’s provisions to destroy the 
pneumococcus ; at the same time it is likely to be an expression of the 
virulence of the toxemia. As a rule, the temperature in pneumonia 
does not call for active interference. The pneumococcus cannot long 
thrive in a temperature of 104° F. Cases with high temperature from 
the beginning, in which there is a free and frank development of the dis- 
ease, often run a shorter course and are more likely to terminate in crisis 
than are those in which the temperature is low, gTadually rises, without 
the typical picture of the ‘‘honest pneumonia.” High temperature with 
marked remission during even a limited period daily requires no anti- 
pyretic treatment, as a rule. Fever persistently above 104° to 106° F. de- 
mands attention both in children and adults. Higher temperatures are 
not often encountered ; when present, they require hydrotherapeutic meas- 
ures as the safest method of treatment, if there are no contraindications. 
With high temperatures there are often evidences of heart weakness, 
which influence us materially in the selection of the method of over- 
coming hyperpyrexia. Cold is not well borne in the presence of heart 
weakness. Often the hot sponge bath under covers, one extremity after 
the other, with cold to the head, reduces temperature without causing 
fatigue or shock. This method is particularly valuable in the pneumonia 
of early life and with patients who are restless and who show increasing 
heart weakness. 

To pack an adult is a great task, and should not be undertaken with- 
out considering fully all of the indications of the case. I have had bet- 
ter results with this method with children than with adults. 

The English use the “air bath” ; a tent arrangement is placed over 
the bed ; the patient is lightly covered ; he is then surrounded by fairly 
cold air. If necessary bags of ice are bung within the frame. 

Ice bags to the thorax are often of value in reducing hyperpyrexia and 
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relieving pain. There are “pneumonia bags” in the market made to fit 
the thorax for this jnn-pose. A drainage tube makes the melting ice more 
refrigerant than the ordinary rubber bag containing ice water ; the bag may 
be placed outside the robe; it relieves pain as it reduces temperature. 

Ice and cold locally applied “exert an undeniable temperature effect 
on the deeper structures” (Schweinburg, 90). Sehweinburg claims a 
lowering of temperature when ice is placed on the surface. Measure- 
ments were taken in the mouth, vagina, the bowel, and pleural cavity 
to prove the contention. Cold to the thorax and to the head in pneu- 
monia does positively affect the heat-regulating centers, and should be 
used in well-selected cases. There is often a prompt response in the 
mitigation of symptoms referable to the central nervous system. The 
patient besides having less pain is quieter and less irritable. The Leiter 
coil has frequently proved an agreeable substitute, for the ice bag. In 
the very young and very old cold locally should not be used ; in these 
cases heat is preferable. Whenever ice bags are iTSod, one of these should 
be applied over the consolidated area. 

Rubbing the surface with ice with proper stimulation has occasionally 
relieved hyperpyrexia in desperate cases. Ice bags should be removed 
whenever temperature is within the limit of safety, unless they are needed 
to relieve pain. 

Immersion into the cold bath should remain untried if other methods 
are efficacious, or if, in the presence of high temperature, the pulse re- 
mains good and there are no evidences of more than the ordinary wear 
from the fever. When the patient shows evidences of pulmonary edema, 
increasing heart weakness, cyanosis or an approach to it, or labored res- 
piration, in spite of high temperature, the indications referable, to the 
heart must be first met, and these do not often include or allow the full 
bath in the average case. There are many factors to be considered be- 
fore using the full cold bath in pneumonia which require quick judgment. 
The profession is agreed that tubbing in pneumonia is not followed by 
the average good results obtained with the same treatment in typhoid 
fever. The Germans use the full bath oftener in the treatment of pneu- 
monia than do the Americans. The cold bath with effusion gained a firm 
hold in Germany after the appearance of von Jlirgensen’s article many 
years ago. Liebermeister’s (51) treatment includes cold baths (70° to 
80®. F.) in the beginning, 85° F. toward the end of the febrile period. 
These are of ten minutes’ duration and are given, when the temperature 
of the patient is 104° F. or above, between seven p. m. and seven a. m. 
Liebermeister gave no baths during the daytime, but cold sponging, and 
by this method reduced his hospital mortality to 16.5 per cent. 

Experiences in this country have not led the profession to follow 
the routine use of tub baths in the treatment of pneumonia. Baths are 
not only useless but injurious if the disease is progressing favorably. 
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Striimpell’s (96) statement that “almost every bath has some disagree- 
able feature” is justified. 

Preexisting heart lesion, myocardial degeneration, or coronary dis- 
ease offer positive contraindications to the use of the bath in pneumonia. 

The blanket pack (Kellogg, 44) followed by the cold mitten friction 
occasionally answers every purpose. In the asthenic type of the disease 
the wet sheet often produces sleep in the midst of active delirium. 

In my hospital service and private practice I have usually decided in favor 
of cold sponging with the use of cold compresses or ice-bags to the thorax and 
have rarely been disappointed; patients have not revolted as they invariably do 
when immersed. Cold to the sk in stimulates sensory nerve endings, to the general 
circulation and to the vasomotor nerves of the pulmonary vessels it is a powerful 
stimulant, also to the respiratory center and to the cerebrum; in fact, the total 
effect on the nervous system has usually been salutary. For the general practi- 
tioner in the average cases the cold sponge and cold compress or ice-bags prop- 
erly applied offer more than any other hydrotherapeutic measure, and with less 
danger and inconvenience to the patient. 

There are many cases in which heat does more than cold, and we are ' 
not surprised to find, considering our ovm experiences, that Ortner (64) 
became a convert to the use of the hot bath in the treatment of pneumo- 
nia. He recommends that it bo used early for the purpose of encourag- 
ing perspiration, believing that toxins are thus eliminated. The effect is 
increased by the drinking of large quantities of fluid. In the malignant 
types of toxemia Ortner recommends the hot bath with intravenous saline 
injection. In this he was anticipated by Henry (36) years ago. Dur- 
ing the cold season, when pneumonia prevails, if the open-air treatment 
or an approach to it is carried out, hydrotherapy will not often be re- 
quired; during the heated term when we see less of the disease occa- 
sional cases may demand it. 


Medioinai, Teeatmeut 

While this article considers in detail the treatment of the many indications 
which present during the course of pneumonia, and suggests the use of a variety 
of remedies from which choice may be made to meet these, there will be, in the 
practice of every rational therapeutist, many cases in which he will be able to 
pilot his patient to recovery with a minimum of medicine. This should be his aim. 

Quinin and Its Salts. — The enormous doses of quinin given by the 
Germans thirty years ago are no longer used. At the present time, 
prompted by the experiences of Petzodl (71), Henry (37), and Solomon 
Solis Cohen (12), the quinin and urea hydrocMorid is rapidly gaining a 
place for itself in the therapy of pneumonia. Cohen has recently called 
the attention of the profession to the use of this double salt of quinin. 
He was prompted by Gailbraith’s (33) use of quinin in large doses (1904). 
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Colien uses the most active salt, quinin and urea hydroclilorid, as ad- 
vised hy Petzold for malaria, hypodermically, in his hospital service. As 
a rule, from 6 to 10 gms. (90 to 150 grs.) are given in divided doses 
in from 48 to GO hours. The initial dose is from 1 to l.G gms. (15 to 
25 grs.), followed in three or four hours by a second injection and per- 
haps by a third and more, according' to the effect and urgency of the 
symptoms. Following the use of the remedy there is no cinchonism, in 
spite of the fact that sinaller doses, .3-.C gm. (5 to 10 grs.) are given by 
the mouth for several days after the use of the remedy hypodennically. 

The temperature and pulse fall gradually and pi'oportionately ; the 
respiration more rapidly; there is a tendency to restoration of the nor- 
mal pulse-respiration ratio. Blood pressure is either unchanged or in- 
creased. Cohen says: “The complete clinical picture so far as regards the 
rational symptoms (objective and subjective) is thus favorably changed.’’ 
Patients are more comfortable after the injections, pulse is full and 
strong, respiration easy, cough is materially relieved, delirium favorably 
influenced. Lysis between the fifth and eleventh day was found in the 
majority of cases; there was no ei’isis. Physical signs are uninfiueneed. 
The invasion of new areas again demands recourse to the injections. Em- 
pyema was not prevented. The most striking improvement in respira- 
tory symptoms, cardiac vigor, holding and impTOVoment of blood pres- 
sure, led to the logical inference that the results are chemical and anti- 
toxic. Cohen’s mortality does not exceed ten per emit. There are no 
bad results attributable to the drug. The use of the double quinin salt 
does not exclude the administration of other remedies to meet indica- 
tions, and should be followed by the tincture of ferric chlorid. The urine 
should be kept alkaline by sodium bicarbonate or ammonium cf)mpounds. 
Cohen says : “I would not like to be called to treat pneumonia without 
this important resource at hand.” Petzold (71) considers the use of quinin 
hypodermically as a specific and considers it the most valuable of the 
recent contributions to the treatment of pneumonia. lie uses quinin 
hydrochlorate. Henry subscribes enthusiastically to the quinin injec- 
tion treatment for pneumonia, using hydrochlorosulphate of quinin be- 
cause of its greater solubility. 

My experiences in several eases encourage me in believing that the double salt 
of quinin and urea is a remedy of great value in the treatment of pneumonia and 
should be used in most cases. While the disease is not aborted and lung changes 
progress rminflueneed the patient is made more eoinfoi’table, the temperature low- 
ered, the pulse slowed, and he seems better able to withstand the disease because 
the associated sufferings are so materially relieved by the use of the drug. 

The double salt of quinin and nrea hydroehlorid is soluble in water ; 
a fifty per cent, solution in sterilized water is most convenient. Of this 
solution from one to two gms. (15-30 drops) may be administered hypo- 
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dermically, followed bj a second injection in from three to four hours, 
or, as Cohen suggests, perhaps by a third and even fourth injection at 
some time within the first twenty-four hours, according to results. On 
the second day this plan of treatment is repeated, and on the third, if 
necessary. Erom 6 to 10 gms. (90 to 150 grs.) are given in from forty- 
eight to sixty hours; after this time smaller doses, .3-. 6 gm. (5-10 grs.) 
may be given daily by the mouth for several days. It is wise to follow 
Cohen’s directions, which are as follows: ‘‘The syringe is filled with 
a fifty per cent, solution of the quinin and urea salt in sterilized water, 
and the needle is inserted deeply through the skin, previously painted 
with iodin, into a muscle. The syringe is emptied thoroughly, so that 
the solution does not drop upon the skin when the needle is withdrawn. 
The point of puncture is sealed with iodoform-collodion.” No bad re- 
sults follow these injections made in the manner recommended. 

Caffein. — Oaffein should be given, beginning during the early days of 
the disease, because of its effect in bracing the heart and the assistance 
which it gives in anticipating, so far as we are able to do, the effect of 
toxemia on the heart muscle. The most soluble salt should be used, and 
preferably hypodermically; caffein sodium benzoate in doses of from 
.03 to .09 gm. (% to IY 2 SI'S-) every three, four, or five hours, as indi- 
cated. When face to face with severe cardiac asthenia, the dose must be 
larger. Reference will be made to its use under such conditions in con- 
sidering the treatment of the cardiac toxemia of pneumonia. 

Camphor. — Seibert (91) of New York (1909) insisted that twenty 
per cent, camphorated sterile oil should be injected in large doses as soon 
after the initial chill as possible. Recently he has recommended the 
use of thirty per cent, camphor oil. The remedy is repeated every twelve 
hours, giving ten o. c. (Siiss) of the prepared oil hypodermically to 
every one hundred pounds of body weight. In cases of bilateral pneu- 
monia and severe toxemia, these injections are repeated every six to 
eight hours. Seibert believes that the camphor destroys the vitality of 
the pneumococcus in the blood current, and that small doses are with- 
out effect. His results are encouraging. The Germans have for years 
used camphor as a routine remedy in the treatment of pneumonia, more 
particularly for the weakness of the heart. 

Creosote Carbonate. — ^Favorable results sometimes follow the use of 
creosote carhonate or creosotal (Van Zandt, 101, and W. H. Thomson, 
97). Van Zandt claims to have reduced the mortality to five per cent, 
by the use of creosote carbonate. Thomson uses creosotal and reports but 
one death in eighteen cases, these including three double infections and 
two alcoholics, one having delirium tremens. He administered 1 gm. (15 
grs.) every two hours while the patient was awake without bad effect 
on the kidneys. The cases are likely to terminate by lysis. The dose of 
creosote carbonate is .45 gm. (7^ grs.) every three hours for several 
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days, eontinuing after the temperature is normal for a limited period; 
otherwise there will he irregular rises. Sajoiis’ (Si)) treatment consists 
in the free use of saline solution with creosote carhonate from the ^^ery 
beginning, to replace the sodium chlorid which is eousutned with ab- 
normal rapidity in pneumonia ; normal osmotic properties are preserved 
and undue viscosity prevented. The creosote carbonate “■enhances the 
bacteriolytic and antitoxic power of the blood and enables the blood to 
reach the nidus of infection with increased rapidit^y.” He gives 0.6-1 
gm. (10-15 grs.) in capsule every two or three hours. 

Guaiacol. — Guaiacol, either for its effect on the lung lesion or temper- 
ature, is mentioned to be condemned. When used as an antijiyretic, its 
effect is produced at a loss of the patient’s resistance. The same may 
be said of pilocarpin. 


Oxygen 

The literature bearing on the value of oxygofi in the treatment of 
pneumonia is contradictor.y, but presents some evidences in its favor. 
The fresh-air treatment of the disease now aImo.st universally adopted 
has materially reduced the necessity of using the remedy. There always 
will be a large number of cases of pneumonia which will not be treated 
under favorable conditions, and for these oxy^gen must b(‘ considered. 

Many have never, in spite of the favorable re])orts included in medi- 
cal literature, been fitlly satisfied that oxygen is efficacious in the treat- 
ment of the diseasp, i. e., that it causes the disappearance of cyanosis 
or modifies tliat symptom, or that it has improved aubjeelive. symptoms, 
strengthened or relieved the overwrought heart. O.sler (05) contends 
that it may be ^'positively harmful,” and makes the statenumt that "it 
has often proved irritating, and ' experimentally docs actually produce 
inflammation of the lung.” Eorchlieimer (20) holds: “On account of 
the continuous high temperatirre, toxemia, and accuimxlation of car- 
bonic acid in the blood, the respiratory centers may become paretic. Un- 
der these circumstances oxygen inhalation is invaluable.” He suggests 
that the disappearance of cyanosis, slower pulse, increase in depth of 
respiration must be a guide for quantity and frequency of its use. 

Ortner (64) favors the use of oxygen under conditions already men- 
tioned, and adds that this conclusion is confirmed by the reports of 
Michaelis and Leyden (59). Lees (50) believes that it "must be given 
first place among cardiac stimulants,” that "it relieves cy^anosis and thus, 
by promoting the pulmonary circulation, it gives strength to the heart.” 
He further adds : "Though it gives relief, I never saw it save a life.” 
He suggests the use of alcohol vapor and blood letting in properly se- 
lected cases with oxygen, and concludes that its action is on the cardiac 
and vascular centers in the medulla, rather than on the heart itself. 
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When using oxygen it will be wise to apply the hot water bag to the 
spine, thus preventing the prostration due to rapid oxidation of blood 
and tissues. 

Oxygen must be freed of chlorin before it becomes safe; otherwise it 
irritates the membranes of the air passages. It must pass through a 
wash bottle before it is inhaled. Ozone may be added to prevent deteri- 
oration. Saline infusion, wntli timely venesection or local abstraction of 
blood by leeches or wet cupping, is of value in connection with inhala- 
tion of oxygen, as well as such other depletion as will relieve the heart by 
thoroughly ernptying the splanchnics, preferably concentrated solutions of 
salines, administered early in the morning when the stomach is empty. 

The writer’s experience strengthens the belief that fresh air contains as much, 
if not more, oxygen than can be absorbed into the blood by its artificial adminis- 
tration. However, occasionally tmder its use the heart beats more regularly and 
slower, the patient becomes less restless and may fall asleep. Better results will 
follow the open-air treatment. 

In asphyxia, in which toxemia is associated with a pronounced me- 
chanical element, Eaymond and Maissonet (77) have used hypodermic 
injections of oxygen with remarkable results. The authors believe that 
this method of treatment is superior to the inhalation of the gas. 

‘‘The technique is very simple. The skin of the outer surface of the 
thighs is first disinfected with tincture of iodin, and a sterilized needle 
is then pushed into the subcutaneous cellular tissue. Care must be 
taken to be assured that the needle is not in a vein, to avoid gaseous em- 
bolism. To the needle is then attached the tube from an oxygen cylinder. 
This tube should have an interruption of a glass tube containing a little 
sterile absorbent wool, which acts as a filter. Then the gas is allowed 
to bubble gently under the skin. The injection is kept up for about 
twenty minutes. The quantity of gas injected is not measured.” 

Specific Tkeatmbnt 

The object of specific treatment is to increase the resistance of the 
individual , by the introduction of remedies which directly or indirectly 
through the blood current supply antibodies, or by their presence in the 
blood in some way unknown to science favorably influence cell life, in- 
creasing its defensive powers. This is the most important question with 
which the profession is to-day occupied. 

In considering the efiieacy of any new remedy many factors are to 
be weighed before accepting as final reported results, whether favorable 
or unfavorable. The overzealous are blinded by conditions which are 
materially affected by factors peculiar to the endemic. They are likely 
to forget nature’s overpowering influence, the self-limitation of the dis- 
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ease, and the atypical character of many pnennionias. Statistics of 
pneumonia are too frequently valueless for reasons already mentioned 
in this article. It is important to know whether the reportc*d eases 
were mild or severe, whether typical or complicated, in considcrini; any 
new method of treatment. The unsuccessfulh treated eases are not likely 
to be reported; for these reasons the reports of a sinp;le observer are of 
little value. Specific treatment of pneumonia is suh judicc. biit suffi- 
cient has been written and accomplished to justify fuller reference to 
the subject, in a Avork of this character, than has been given in the mod- 
ern treatises on therapeutics. I shall consider: 

I. Antipneumococci c serum. 

II. Pneumococcus vaccine. 

III. Autolyzed pneumococci (Eosenow, 86). 

IV. Leukocytic extracts (Hiss, 39). 

V. Chemoimmunology (Lamar, 48). 

VI. Metallic ferments (Robin, 80). 

VII. ^Trritating drugs to cause abscess fixation” and consecutive 
phagocytosis. 

I. Antipneumococcus Serum. — AntipneuTnococcic sc*rum as used ther- 
apeutically is supposed to introdAice into the blood of the ])aiiont a sei'um 
rich in ready-made antibodies with the hope of throttling the infection 
without effort on the part of the tissues to pi’oduce those*. 

The most recent utterances on the subject of serum therapy are from 
Ronier (84). “Welcomed with exaggerated hope; thrown overboard 
after the first hitter disappointment, antipneumococci(' serum must 
now find a place for itself in human therapy.” “Just as tin* meuin- 
gococcic and streptococcic sera, so has the antipneumococcus serum a just 
claim for recognition, and this it will acquire for itself.” Riinu'r holds 
in favor of the ultimate success of a sermn for the treatment, of pneu- 
monia, because of the fact that in no acute infection are protective bodies 
so promptly formed in the blood as in this disease. Paiie ((id) in 189S 
elaborated a pneumococcic serum which has been largely used in Italy. 
He is convinced of its value in man, and some other Italians have con- 
sidered his serum a specific (Fanoni, 22). Dcaara-C^-)a (14) believes 
he has reduced the mortality of the disease at least one-third by the use 
of the Pane serum. 

Fraenkel (31) in 1886 obtained some degree of immunity in rabbits 
which had been artificially infected Avith the pneumococcus. The Klemp- 
erer brothers (47) (1891) were pioneers in the field of seniin treatment 
of pneumonia. Foa and Emmerich (27) (1892) Averc the first to treat 
infected animals with the antipneumococcic serum. 

Until Romer of Wurzburg in 1902 (84) commenced a series of 
studies of pneumococcus immunity, the object of which Avas to obtain a 
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serum for the treatment of ulcus cornese serpens, a pneumococcic infec- 
tion, the treatment of pneumonia by a serum was not seriously considered 
by the profession. Merck (58) of Darmstadt elaborated the serum of 
Romer, which Passler (67) of Leipzig has since tested at his clinic with 
encouraging results. In the preparation of the Romer serum horses, 
cattle, and sheep are used. Each of these is treated with a large number 
of cultures obtained directly from the human subjects, hence the serum 
is polyvalent. Cultures of this kind possess a high degree of virulence 
for man, though they possess but little virulence for experimental ani- 
mals. Romer is forced to test each batch of serum cautiously on pneu- 
monia patients before it is available for therapeutic use generally. A 
serum is now obtained from horses which can be tested by animal experi- 
ment. The Royal Institute for Experimental Therapeutics at Frankfort 
a. M., over which Ehrlich presides, has undertaken this work. Its 
strength is expressed in units of immunity (U. I.). If a dose of 0.01 
c. c. of the serum is able to protect a white mouse against 10-100 times 
the lethal dose of live pneumococcic culture, the serum contains 1 U. I. 
in each c. c. ; it is called a simple or normal serum. The serum as now 
ready and on the market contains 20 IT. I. in 1 c. c. (Merck) . The con- 
sensus of opinion has been that the serum is not harmful, and there has 
been no dangerous endotoxemia, neither is there likely to be because of 
its absence at the time of the crisis of pneumonia, when endotoxins are 
unquestionably overwhelmingly present. The Germans, who have used 
the serum most, report that the injection is followed by general improve- 
ment ; it is not contraindicated during any stage of the disease. The 
temperature is not materially affected immediately after its administra- 
tion ; six to twelve hours later there is a fall of temperature, and in some 
cases a psCudoerisis. In no case was there collapse. In the majority of 
eases after the injection of the serum the disease remained confined to 
the lobe diseased. Infiltration of the lung already under way was not 
halted. Passler (68) reports four eases of associated severe edema of 
the lungs in which the physical signs disappeared and his patients made 
prompt recoveries. Resolution of infiltrated lungs was not hastened 
by the treatment. In none of Passler’s cases treated with the serum 
was there empyema. With improvement of the general condition the 
circulatory conditions, including blood pressure, showed relief, and this 
in severe eases. Meningeal symptoms were also relieved. Leukocytic 
counts remained unchanged, as a rule. 

The writer, after a thorough consideration of his own experiences and those 
to which he has referred, concludes that the effect on the mortality of pneumonia 
by the treatment with pneumococcic serum cannot he decided at present from a 
consideration of the limited material at his command. As antipneumococcie serum 
is not antitoxic, it does not produce in animals an extracellular toxin, antitoxic 
immunity cannot be produced. It is antibacterial, an argument in favor of its 
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use early, if used at all. MePiiedren (54) and \Yolf (108) both argne in favor 
of the bactericidal powers of the serum; the former holds that to be of value it 
must be given before marked bacterial proliferation and that would I'eally mean 
at an impossible time “before it is possible to make the diagnosis.” 

Sill (93) gives encouraging reports of tlio trcahnciit of 
in infants o.nd yoking children with a polyvalent serum. The serum 
which he .used was a composite obtained “from diphtheria-immune horses 
that have been subjected to a prolonged and ])r()gTessive immunization 
with a mixed culture of the pneumococcus taken from several strains of 
pneuinoeocei from a number of eases of ])ueumoniu in ditferent slagv.s and 
of different degrees of severity.” Diplithcria antitoxin in antibacterial 
sera favors leukocytosis, increases phagocytosis, and thus favors desi ruc- 
tion of the pneumococcus in the blood current and tissues. Ti-n e. c. of 
serum shotild be injected at various intervals, d(‘])endiug on the symptoms 
and effect. It has been shown that serum sickness is prevented when the 
remedy is given in concentrated form. Horses should su))])ly the soruin. 

There are various strains of pneumococci, and a stock senuun of one 
variety may have no effect against the onward march of one t)r more of 
the other varieties. If, after the further trial of antipiu'uimx'oecic serum, 
failure proves to be its fate, it will probably d(‘pend on thc^ al)senct‘ of 
antitoxin in the serum, injection after the disease is too far advanced, 
and the impossibility of determining the causative organism in each ease. 

A conservative eouelusion. would justify the use of a serum or some form of 
bacterial therapy eaidy in the majority of cases of pneuniococcemia. When there 
is a low leukocytic count the advice given in the ])rece(ling sentence is sound and 
should certainly be followed. Circulatory enibarrassnient and pulmonary edema 
do not contraindicate bacterial therapy, neither does lowore<l vitality, the pneumo- 
nia of the aged, or alcoholism argue against sevmn thei-apy. I commend it in all 
grave infections where an autogenous vaccine is not at hand. 

To an adult 20 c. c. of the autipneumococcie serum may be given. 
If the improvement is evanescent then the dose is to be repcuited. This 
dose may be repeated if necessary during three or four days. 

But little attention has been given to the consideration of the prophy- 
lactic uses of the serum against pneumonia. It may be used for this ])ur- 
pose; the injection of 200-400 U. I. is recommended, "particularly in old 
people where the development of disease is feared, more ])articularly 
where hypostatic congestion accompanies infection. 

Fuller and more recent results of serum therapy can be found in the 
fifth volume of this work. 

II. Fneumococcus Va«ccine. — The pneumococcus vaccine is a steril- 
ized suspension of bacteria of known numerical strength. The fluid used 
to^ suspend the organism is a one per cent, sodium ehlorid solution con- 
taining one-half per cent, of carbolic acid. McDonald (53), the pioneer 
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in this work, produced artificial crises in rabbits, infecting them with 
the pneumococcus. These infected rabbits were inoculated with a vaccine 
made from the same strain with which they had been infected. McDon- 
ald was able to produce a crisis and recovery at will. In favor of the 
vaccine it must be reported that control rabbits on whom the vaccine was 
not used died. The most authoritative resume on vaccine therapy is the 
discussion of this subject by the Eoyal Society of London (98), opened 
by Sir Almroth E. Wright (HI) (1910): “The fundamental principle 
of vaccine therapy as I conceive it is to exploit in the interests of the 
infected tissues the unexereised immunizing capacities of the uninfected 
tissues” (Wright). In considering the limitations of vaccine therapy 
in pneumonia, as in other infections, the unbiased statements of Wright 
are self-explanatory. He contends that vaccine therapy can be applied 
only after an exact and complete bacteriological diagnosis has been made ; 
it requires acquaintance with bacteriology and a knowledge of dosage. 
The responsive powers of the patient become a powerful factor; an efB.- 
cient lymph stream is needed through the foci of infection, and there is- 
no security against relapse until the infection has been eradicated, and 
finally it is claimed that the dose of the vaccine in “not inconsiderable 
percentage of eases must be controlled by measurements of the opsonic 
index.” Leary (49), on the other hand, says: “The opsonic index has 
little value for controlling treatment of the acute infections, and among 
these more particularly the general infections.” Harris (35) found that 
from fifteen to twenty million pneumococci might be given in pneumonia 
without harm. A fall of temperature was produced in a few hours ; more 
frequently it rose again, but not to the same -level, and it was necessary 
to repeat the inoculation once or twice. The inoculations are indicated 
in pneumonia before the nervous mechanism of the circulatory system 
suffers much inhibition. Harris states that “a pneumococcus vaccine in 
the sequelae of pneumonia and other pneumococcus infections is as sure 
as that of staphylococcus in boils.” He made the further statement in 
the discussion to which reference has been made that the time was not 
far distant when pneumococcus vaccines would prove to be as valuable to 
pneumonics as diphtheria antitoxin had proved to be for diphtheria. 
Latham in the same discussion held that there can be no question as to 
the value of the vaccines in chronic pneumonic infection, but that our 
experience does not justify so dogmatic an opinion on the effect to be 
produced by vaccination against acute pneumonia. The collective inves- 
tigation of Stoner (95) bearing on vaccine therapy gives expression to 
the opinion held in this country. He reports 155 cases treated with 135 
recoveries, mortality of 12.9 per cent. Among these are Leary’s (49) 
83 cases, including 34 alcoholics, with a mortality of 9.Y per cent. Of 
the 34 alcoholics 6 died, a -mortality of 11.1 per cent. Of the remaining 
49 cases 2 died, mortality 4.08 per cent. Hare (34) makes the state- 
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ment: “Recent observations seem to show that pneumococcus vaccines 
possess marked curative properties when properly administered in acute 
pulmonary infections of this organism.” 

“Crisis occurs earlier; the course of the disease is favorably influ- 
enced, and there are marked relief of toxic symptoms and a lowered vital- 
ity,” according to Leary (49), Harris (35), Wilcox (107), Morgan (60), 
Allen (1), and Wolfe (108). Different strains of pneumococci cause 
the disease, hence one stock preparation cannot he efficient in all cases. 
Dosage is difficult, and will often depend upon the individual giving the 
treatment. The opsonic index cannot, according to Morgan, be used as 
a guide to resistance and dose. Early in the disease the opsonic power 
is never high. Good results may follow lai’ge doses, while the same doses 
in other cases fail. Morgan recommends tliat we begin wdth minimal 
doses and “look for minimal effects.” Wo do not as yet know what is 
taking place in the immunizing process. 

In the treatment of pneumonia the element of time is important, hence a suit- 
able stock vaccine, if vaccine therapy is selected, should be used at once. The 
autogenous vaccine represents the ideal of bacterial theraiiy. Tlelying on the 
sputum for cultures, it is not imlikely that we may not get i>ure cultures of the 
pathogenic organism. Blood culture is too often negative to be of value in many 
cases. Lung puncture is an extreme measure and does not always give the needed 
culture. It seems to the writer that, if we decide upon vaccine therapy, we will 
in the majority of eases be compelled to use a stock vaccine and at once proceed 
to produce an autogenous vaccine. 

Vaccine therapy is not to be instituted without an understanding of 
its urgent necessity, and an appreciation of the associated responsibility. 
Men with thorough laboratory training must pi’eparo the vaccine ; this 
requires the prompt cooperation of laboratory with bculsicle woi*kcrs for 
whatever autogenous or heterogeneoirs vaccines are used ; these are of no 
value if the disease is advanced, or in the presence of profound toxemia. 
Stock vaccines should not he given into cureles.s hands — without correct 
diagnosis they may be productive of great harm. 

Vaccine therapy of pneumonia ought not to be condemned because it 
fails to check malignant infection after the organism is robbed of resis- 
tance. Vaccines are of value in delayed resolxition of the consolidated 
lung, in which there is hut little remnant of the original general infec- 
tion (MePhedren, 54). 

The average dose of 35,000,000 bacteria every twelve hotirs may he 
administered (Egbert and O’Neil, 19). Frequent injections at short 
intervals are recommended by some authors. The effect of the initial 
dose should be watched to decide the time of repetition. If the tem- 
perature rises from 1° to 3° F., it will he safest to give no more vac- 
cine during twenty-four hours. If the dose is repeated in the presence 
of increasing physical signs, it should not be increased. The larger dosage 
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(50,000^000) is best suited for ebronic cases. In favor of polyvalent 
vaccines the argument is advanced (Van Cott, 99) that there is 'dess 
danger in the negative phase than in the rapid increase in both bacteria 
and toxins involved in the loss of initial time; with this increase the 
somatic cells are prone to become benumbed "with toxins and lose their 
reactionary powers.’’ The polyvalent vaccine promises in well-selected 
cases to provide a prompt means of stimulating resistance, more particu- 
larly the formation of antibodies. It does not preclude the use of an 
autogenous vaccine when finally elaborated. The question arises, "Is the 
value of a vaccine dependent upon autogeny, or virulence of strain?” If 
Van Cott is correct in his conclusions that "the really important factor 
would seem to be virulence of strain,” the use of the polyvalent vaccine 
is certainly justified. 

Oases in which there is mixed infection, streptococcus or bacillus coli 
communis, demand such a vaccine ; thus a number of eases of lobar pneu- 
monia have been recently reported by Niles and Meara (63) due to 
micrococcus catarrhalis and bacillus coli communis. The proper use of 
polyvalent vaccine is harmless, and may prove time-saving in well-selected 
cases, but, like all other vaccines, it is of no use when used late. 

III. Aiitolyzed Pneumococci (Rosenow, 86). — Rosenow’s original 
article based on the injection of autolyzed pneumococci in twenty-five 
patients with lobar pneumonia is encouraging. I am privileged to in- 
clude Rosenow’s more recent experiences, which have been transmitted in 
a personal communication to the writer, and seem worthy of inclusion 
in this article. His report follows: “The work on autolyzed pneumo- 
cocci as antigen has been continued along experimental and practical 
lines. The conclusions published June, 1911, have been verified, and 
the hope that pneumococci from which the larger part of the toxic sub- 
stance has been removed may stimulate antibody formation earlier and 
more promptly, and thus be a real help in combating pneumonia, has been 
realized to a satisfactory degree. 

"In the early cases Y5 per cent, show what seems to be a definite al- 
teration in the course of the- disease. The temperature drops by lysis 
inside of forty-eight hours, the patient seems more comfortable, pulse 
slower, etc. In approximately 26 per cent, of cases even early injection 
seems not noticeably to modify the course of the disease. In most of 
the latter, baeteriologic study of the sputum showed the presence of a 
large proportion of other bacteria. When the injections are given later 
in the course, the results are much less striking. 

"In a series of one hundred patients with pneumonia at the Cook 
County Hospital, fifty untreated and fifty alternate eases treated, irre- 
spective of the age, severity of symptoms, day of the disease, etc., the 
mortality of the former was 48 per cent., while in the treated eases the 
mortality was 30 per cent. Nearly all the eases were advanced beyond 
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the foiTrth day of the disease, and the fact that so many were alcoholics 
and the total mortality so high S 2 :)eaks in favor of the view that the treat- 
ment has real curative value. The number of eases, of course, is very 
small to draw conclusions. From what I have seen, I feel that the de- 
toxicated pneumococci are of real helj) in combating' jnieumonia, a means 
of active immunization which siirely does no harm, and, from all the 
facts which I can find, is of definite help. The importance of using it 
early cannot he too strongly emifiiasized. After the mechanism of im- 
munity is paralyzed from an overwhelmitig infection, no amount of stim- 
ulation can do much good. This I feel is the chief reason why the mor- 
tality in the cases of the Cook County IFospital hasn’t been made lower 
than it now stands. I feel that it is too early to make any very positive 
statement; all I can say is that it looks hojieful. Don’t understand me 
to mean that I feel that the ‘real cui'e’ will ho found along this line, hut 
that this method will lower the mortality when properly used I cannot 
help hut feel certain of.” 

IV. Leukocytic Extract (Hiss, 39). — The profession is much inter- 
ested at the present time in the experimental work and therajicutie trial 
in connection with the injection of leukocytic extract. The principle 
of the treatment is based on the fact that a high leukocytic count, as a 
rule, offers a good prognosis in imeumonia, that the ad<led leukocytes 
make the individual more resistant to imoumocoecus toxemia. 

The assum^Dtion is that the ifiiagocytic 2 )ower of the leukocyte of the 
pneumonic is less than that of the normal individual. Hiss has extracted 
these substances and has used them in a diffusible form to su[)ply material 
to the infected organism, to heighten jjhagocytie action, and offer greater 
protection against toxemia. Experiments upon animals show that suscep- 
tibility and immunity to jmeumonia infection are measured by the phago- 
cytic power of the leukocyte of the animal einjiloyed. Pneum<icocei taken 
from the blood of pneumonics were injected intraperitoneally in animals 
by the Wright capillary pipette method, and these in turn were treated 
with leukocytic extract. Hiss and others conclude thal, as a resiilt of 
these intraperitoneal inoculations and treatment with leukocytic extract, 
the severity of the disease was modified and that the lesions were more 
localized. Floyd and Lucas (26) used an aqueous exti’aet of leukocytes 
of rabbits, obtained from pleural excitation, injected subcutaneously into 
the buttocks, thigh, or back. Small children were given from 5 to 10 
0 . c., severe cases 15-20 c. c., three or four times in twenty-four hours. 
The effect depends largely upon the time of using the extract. The mor- 
tality was 12 1/5 per cent. We cannot commend or oppose this treat- 
ment; the material used is too small to permit of conclusions. All re- 
ports show that it is nqt injurious to the j^atient. The experimenters are 
agreed that there was improvement in most eases, that the recovery was 
hastened, toxemia diminished, and mortality lowered ; the patients seemed 
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more comfortable. In a series of cases treated by tbe extract there was 
a lower mortality than in a series of untreated cases. Floj’^d and Lucas 
concluded that ‘^where a case of pneumonia is treated early with the 
extract of leukocytes, and full and frequent doses given where they are 
required, this agent may prove of considerable therapeutic value.” 

V. Chemoimmunological Studies in Pneumococcus Infection (Lamar, 
48). — Eeeently it has been suggested that definite chemical substances 
produced within the body take an active part in the defenses against 
infecting organisms, as well as the specific antibodies of the blood serum 
and phagocytes. A recently published article by Richard V. Lamar (48) 
is particularly inviting and encouraging. In the introduction of this 
article by Simon Elexner (24), the latter calls attention to the fact that 
substances extracted or expressed from leukocytes are not only bacteri- 
cidal, but also hemolytic, differing from the antibodies in being thermo- 
stable and alcohol soluble. Noguchi has shown that “the activity of these 
extracts depends upon their content in certain higher unsaturated fatty 
acids or their alkaline soaps,” and Klotz has demonstrated these soaps in 
inflammatory foci. Autolysis of tissues within the body frees unsatu- 
rated fatty acids derived from the cleavage of “lecithin-like complexes” ; 
large quantities of the latter, also of the fatty acids, have been extracted 
from areas of pneumonia in its end stage. The autolysis of leukocytes in 
an inflammatory focus yields the “fatty complexes” and finally the fatty 
acids and soaps; thus the disintegration of the leukocytes and tissues 
produced by local infection may assist the body in nullifying the latter 
by means of these bacteriolytic chemical substances. It was suggested by 
Elexner that the decrease in the number and the virulence of pneumo- 
cocci in the stage of resolution is only partially the result of phagocyto- 
sis, and that some other agent must be present to account for their change. 
Lamar’s investigations showed that largely diluted solutions of the al- 
kaline oleates do not appreciably change the shape or proliferative power 
of the pneumococci, but they do produce profound changes in their struc- 
ture. Pneumococci treated with sodium oleate become more subject to 
autolysis, shown by the “rapidity and the perfection of the process of 
self-digestion” with accompanying lysis. The lysis of the soaped pneu- 
mococci is incomplete with normal serum, but perfect with an immune 
antipneumococeic serum. It was noted that when normal serum was em- 
ployed “the surviving pneumococci subseqixently multiply either in the 
test tube or in the animal body, in the latter ease producing fatal in- 
fection.” Lysis is complete, however, when immune serum is used; there 
is no multiplication, the test tube mixture is sterilized, and the inocu- 
lated animal is protected from infection. These experimental results 
are mentioned to stimulate further experimentation along these lines. 
Lamar concludes that the application of the included principle to the 
treatment of lobar pneumonia becomes a pressing question, that the ap- 
18 B 
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plication of tlie treatuieiit to local pueinuocoecus infections to wliicli 
sernm, soap, and boric acid niixtnre can be directly a]>plied seems to 
offer promise. In an editorial (JSTew York llcdical llecord, G2) tlie edi- 
tor says: ‘‘There can be no doubt that the investigations of Lamar 
open uj) a virgin field in medical research, and, significant as are the 
results that he has already obtained, one may c(mfidently anticipate still 
greater discoveries in the near future.” 

VI. Metallic Ferments (Robin, SO). — The Prench, particularly Al- 
bert Robin, have claimed brilliant results from the injections of colloidal 
solutions of the metals — platinum, gold, silver, and ])al]adimn (Musser 
and Norris, (>1). Robin treated 14 eases, giving hypodermic injections 
representing the active principles of the metals, obtaining “chemically 
very distinct results, i. e., increase of urea, increase in tlu* coetficioiit of 
nitrogen utilization, increase of uric acid, and free eliminatioii of in- 
doxyl.” Thirteen of Robin’s cases recovered. The theory which has 
fortified this treatment is based upon the belief that the introduction of 
the metal increases the protective powers of the individual patient to 
fight the infection. Observations with the i*emedy in this country are 
not yet sufficiently matui*e to justify conclusions. Thiroloix gave in- 
jections of colloidal silver with satisfactory res\ilts. 

VII. Irritating Drags to Cause “Abscess Fixation” and Consecutive 
Phagocytosis (Fochier, 28; Lepine, 52; Dieidafoy, 15). — Fochier no- 
ticed that in certain infections (pxierperal and others) sudden improve- 
ment not infrequently follows pus aeeumxilati<.)n in tlu; iliac f<.>ssas the 
breast, a joint, or elsewhere. He believed that “the appearance of a 
local abscess or cellulitis seemed to have a curative action.” Tie gave 
it the name of “abscess of fixation.” Fochier treated eas(*s of puerperal 
infection successfully by the production of analogous abscess(^s by sub- 
cutaneous injections of essence of terebinth. Lepine and Dieulafoy have 
applied this principle to the treatment of pneumonia in several cases 
with apparent success. “An injection of 15 minims (T e. c.) of essence 
of terebinth, i. e., GO minims (4 e. c. ) for four injections, is given by 
means of a sterilized syringe, in the subcixtaneous tissue of the outer 
surface of each thigh and of the deltoid region of each arm.” Acute 
pain is produced which continues for two hours. Edema, infiammation, 
and suppuration follow, with associated leixkocytosis. The abscesses are 
opened, the pus in Dieulafoy’s eases was “amierobic.” He concludes that 
the treatment deserves serious consideration; that ‘‘it should be reserved 
for patients who are suffering from grave pneumonia in which gray 
hepatization is imminent.” 

Tkeatmext of Oakdiao Toxemia 

The treatment of the cardiac toxemia of pneumonia is often discour- 
aging, because it is likely to be overwhelming and malignant. 
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To preyent the onset of circulatory embarrassment and to relieve 
this condition when present in acute pneumonia requires the breaking 
away from the empirical practices of the past, and the acceptance, as in- 
dications for treatment, of the conditions which clinical and bacterio- 
logical experiences have made positive. We are not to limit ourselves to 
the consideration, of the heart alone; we must know the condition of the 
peripheral vessels, particularly the arteries. 

Riegel (79) demonstrated by sphygmographic tracings that most in- 
fections are associated with reduced arterial tension. Rosenbaeh (85) 
emphasizes the importance of the vasomotors in experimentally induced 
infectious endocarditis, and Buchard (9) demonstrated the baneful influ- 
ences of bacterial poisoning on the vasodilating centers. It remained, 
however, for Romberg (83) to make a series of experiments and to asso- 
ciate these with clinical data. These have done much to place the treat- 
ment of the circulatory failure in pneumonia upon a scientific basis. His 
experiments with the Bacillus pyocyaneus and the pneumococcus of Eran- 
kel, made to determine the relative importance of the heart and vaso- 
motor system in the production of the circulatory failure in infections, 
proved that the circulatory symptoms, considered to be due entirely to 
heart weakness, are intimately associated with . demonstrable change in 
the vasomotors. "'We must consider with the heart weakness the weak- 
ness of the vasomotors, and with the cardiac paralysis that of the vaso- 
motors also.^’’ Passler and Romberg (69) reported a series of experi- 
ments which serve to prove the relative importance in the production of 
the so-called heart weakness in pneumonia, of the heart itself, and of the 
vasomotor system. Experiments made with the pneumococci and the 
bacillus pyocyaneus, in which rabbits were inoculated, proved conclusively 
that the vasomotors were weakened and showed evidences of paralysis. 
These experiments carried to a logical conclusion prove that the 
toxins exert their baneful influences upon the vasomotor centers in the 
cord. 

In pneumonia, for a time, the arterial tension is kept up to the neces- 
sary height by an excited heart action. In this country Van Santvoord 
(100) has done excellent work in this same field. His sphygmographic 
tracings were taken in eighteen eases of pneumonia; these confirmed the 
conclusions of the German observers. 

In formulating a rational treatment of the changed circulatory con- 
ditions, we must keep in mind the association of an enfeebled heart with 
dilated peripheral vessels. 

Primarily there is toxemia. This leads to cardiac asthenia with 
marked changes in the right half of the heart, far-reaching degenerative 
changes in the muscle, heart clots, and vasomotor paralysis. To this 
must he added the obstruction in the pulmonary circuit. Eortunately the 
toxemia is short-lived, hut its effect on heart and vessels is malignant. 
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and when these suffer the treatment must he radical, prompt, and sus- 
taining. 

The indiscriminate use of such remedies as lower the vitality of these pa- 
tients, while they reduce temperature, is injurious and interdicted. All antipy- 
retics, except cold or heat, which suddenly depress teniiierature do so at the 
expense of vital force, and ai-e apt to rob the patient of needed resistance, and 
may cause sudden collapse. Nothing? should be given whi<*h, at any time in the 
course of the disease, acts as a cardiac depressant. Let the treatment from the 
beginning he constructive, not destructive. 

In spite of the authoritative statement of von Jaksch (42) that eoal-tar 
preparations “are nervines and indispensable,” we strongly oppose their use in 
pneumonia. 

Nitroglycerin. — The indisoriminato use of nitroglycerin as a heart 
stimulant is fallacious; it widens vessels and the heart is given an added 
tax. It has been demonstrated also that the vagus is paralyzed; thus 
inhibition is removed from the heart by large doses of the drug, and it 
is assumed still further by Bruntou (8) that the blood loses its power of 
absorbing and conveying oxygen, conditions which should he prevented. 

Nitroglycerin may have its uses in overcoming peripheral obstruction 
where the arteries are tense, sclerotic, or narrow’ed, against which the 
heart is laboring (see Blood Pressure). This condition is occasionally 
present in pneumonia of the aged, and may be associated with interstitial 
nephritis. Experience with those eases has been very unfortunate; with 
slightly lowered pressure clue to the drug, and a slow jmlse during a 
short period, the heart finally fails and the patient dies. In pneumonia 
where we already have paralysis of the vasomotors, nitroglycerin is a 
dangerous drug, in spite of the fact that one or two authorities of note 
have recommended it in this condition to relieve the overtaxed and dilated 
heart. 

Veratrum Vilide. — The author has never seen a case of uncomplicated pneu- 
monia materially relieved or controlled by vcratntm viride. In strong plethoric 
subjects with high blood pressure and a great deal of pulmonary congestion Sa- 
jous believes that veratrum viride and the bromids in full doses relieve the patient. 
He believes the drug depresses the vasomotor centers, forces more blood into the 
splanchnic area, while the peripheral organs and lungs are depleted. 

In chronic nephritics suffering from pneumonia, with advanced arteriosclerosis, 
aortic insufficiency, likely to be of the afebrile type, the author has occasionally 
relieved discomfort by the use of the drug. 

The routine use of veratrum viride should he discouraged; the reduction of 
temperature and heart force by its use is fraught with danger and ha.s not the 
slightest influence on the pneumonic process ; this becomes more clearly pronounced 
during its use; neither does it reduce the febrile period. Sidlo (92), who made 
thorough observations at the Duehek Clinic, concludes that “Minor variations in 
the febrile symptoms are proved to depend not on the action of veratrum viride, 
but on the character and amount of the inflammatory process in the lung.” The 
disease increased, diminished, and terminated to all appearances just as if nothing 
had been given. Yomiting, collapse, and other unpleasant effects often follow the 
use of the drug. 
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Caffein Sodium Benzoate. — Caffein sodium benzoate, 0.03-0.06 gm. (% to 
1 gr.), is the one drug given by the writer in all pneumonias from the beginning 
as suggested under General Consideration, because of its bracing and stimulating 
effect without doing harm. It is best given hypodermically. This salt of caffein 
is soluble. When face to face with marked cardiac depression, acute or threaten- 
ing eoUapse, the dose must be materially increased, giving as high as 0.12 gm. to 
0.36 g-m. (1 to 4 grs.) with the diffusible stimulants as often as four to six times 
in twenty-four hours. 

I have not infrequently tided patients over the critical period by the rectal 
injection of three or four ounces of strong coffee, followed by the Murphy drip 
of normal saline and coffee, continued during several hours at a time, if the rectum 
continued tolerant. The usual dose of caffein as given by most physicians is too 
small to produce results. Caffein stimulates the vasomotor centers in the medulla, 
it raises blood pressure by catising contraction of the vessels; this action is not 
accompanied by a slow pulse, but by some acceleration; the action on the muscular 
fibers of the heart, however, causes more powerful contractions besides increasing 
urinary secretions. The fact that the blood is in a measure depleted of its water 
by the action of caffein on the kidneys and that the supply is replenished from 
the tissues makes it necessary to balance the loss by the drinking of abundant 
water, by the rectal drip, or, in threatening oases, by saline hypodermoclysis. 
Henry is a pioneer in the use of saline hypodermoclysis, his results have often 
been paralleled by the writer in serious eases (normal saline 3, ad 500) (50 grs, 
ad one pint). 

Digitalis. — Prominent therapeutists differ widely in their views on 
the value of digitalis in the treatment of pneumonia. In this country 
the method of Petreseo (73) of Budapest, hy which the disease was 
claimed to be aborted by large doses of digitalis, has not found favor. He 
recommended the daily use of from four to eight gms. (5i-3ii) of the 
powdered leaves of digitalis. Forchheimer, who gave this method a fair 
trial in the wards of his hospital, failed to “verify nearly all of Petresco’s 
conclusions, even to the small detail that the pulse fell, after one to three 
doses had been given.” He found the mortality increased by the Petreseo 
method. “All the evil effects that can be produced by digitalis were noted, 
and after three days of the administration of the remedy such cumulative 
effects were produced as I hope never to see again.” 

Oarhart (11) believes that the use of digitalis in the first and second 
stages of the disease is one of the causes of the very large death rate. 
He believes that “it increases dyspnea, stimulates an already overstim- 
ulated heart, renders the pulse unsteady and intermittent, tends to pro- 
duce heart paralysis, contracts the capillaries, and thus adds to the blood 
stasis in the lungs, with increased ventricular tension and all its subse- 
quent train of evils.” 

There is a safe middle ground for the therapeutist to stand and act 
upon. 

“Toxemia is the most important prognostic feature of the disease” 
(Osier, 65). With this, consecutive depressed heart action, weakened 
and degenerating heart muscle, overworked or distended right heart, pro- 
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gresaive lowering of blood pressure, associated circulatory obstruction, 
and vasomotor paralysis call for increased systolic force and vascular 
tone; hence for all that tends to stimulate and maintain heart action 
in the presence of these alarming conditions. “Therefore, digitalis should 
be given (a) from the beginning in every pneumonia where t.he heart 
muscle cannot be trusted, (b) should be begun at any point in the course 
of a pneumonia when any symptoms of a cardiac weakness are noted, or 
(c) even when there are manifest only abnormal claims u])on the heart 
(abnormally full hard pulse, excited heart action, strong preeordial pul- 
sation, severe dyspnea), for it is better to anticipate cardiac weakness 
than it is to wait for its appearance” (Ortner, 64). It is questionable 
whether digitalis should be given in all eases wuth strong preeordial 
pulsation and hard pulse. Associated conditions must be considered ; if 
advanced arteriosclerosis and contracted kidney exist, it will be better 
during a limited period to use vasodilators, watching results and acting 
from hour to hour. If there is a decrease in cardiac conductivity, that 
is, partial heart block, digitalis should not be administered. If complete 
destruction of the His bundle, as is occasionally found in the pneumonia 
of the aged with advanced arteriosclerosis and chronic interstitial neph- 
ritis, then it may be given because the ventricles are no longer under 
auricular control, and digitalis increases ventricular strength, stmding an 
increased volume of blood into the body. During periods of stress, when 
the right heart is overburdened, digitalis draws the blood in greater 
quantities to the extremities and through the hmgs, because of the pro- 
longed and stronger systole which it produces. It ‘“refreshes the heart 
muscle” under some circumstances. 

Hare (S4) correctly says “that digitalis is less powerful in its effects 
in pneumonia than with valvular lesions, that with the infections asso- 
ciated with fever and myocardial degeneratioTi it does not produce its full 
physiological efFects.” He believes that the eases of jmeumonia which are 
most benefited by its use are those in which the circulatory failui*e is due 
to cardiac fatigue, and the heart is less poisoned by the infection. 

The statement of Meara (55) is also correct, that when ‘“arrhythmia 
or intermittences occur, although we know that in some instances the 
autopsy has shown a heart to be anatomically intact, I feel that we 
should not neglect the possible need, and should have little fear of the 
effects of unnecessary stimulation on a sound organ. In such a case 
digitalis is indicated/^ With empty arteries and a struggling heart in 
pneumonia digitalis is positively indicated. Meara prefers eight gins. 
(5ii) of the infusion three to four times daily. 

A reliable digitalis preparation causes increased tone of muscular tis- 
sue generally, most conspicuously in arterial and heart muscles, increases 
strength and duration of systole, and raises blood pressure. When in- 
dications are present for the use of digitalis there will be found a weak 
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systole, a small rapid, at times irregular and fluttering pulse, cardiac 
dilatation, weak second pulmonic sound, and other evidences of cardiac 
insufficien'cy, with obstruction in pulmonary circuit. With the first ap- 
pearance of feeble or distant pulmonic second sound let digitalis be given. 

With a failing heart and the indications for the administration of 
digitalis, and marked ‘Vascular relaxation,” atropia or helladonna admin- 
istered with digitalis may assist in establishing vascular tone and may 
restore circulatory equilibrium (Hare). If the pidse continues “full” 
it is better to postpone the administration of digitalis ; so long as the 
heart is doing its work satisfactorily, leave it to itself ; let us attend to 
other pressing indications, more particularly the elimination of waste, the 
maintenance of the patient’s strength, and watch for the first sign of 
heart weaJcness. 

The average safe dose of digitalis is fifteen minims (1.0 gm.=grs. xv) 
of the fat-free tincture, ten minims (0.6 gm.=grs. x) of digalen. Any 
other preparation of digitalis may be given which contains its most im- 
portant principle — digitoxin — in corresponding dosage. 

No resinoid of digitalis possesses any properties which justify its use in the 
treatment of an acute condition in which we are fighting for life and in which 
prompt action is necessai-y. I refer particularly to digitalin. 

Cases which come under observation in the second stage of the disease in 
which the right side of the heart is already engorged, the ventricles embarrassed 
by the excess of blood in their way, are best treated by oft-repeated large doses of 
digitalis, and in rare eases venesection and free catharsis. I have saved desperate 
cases by giving digitalis every half hour, watching the patient for the physiologic 
increase of systolic force with improved blood pressure and a slower pulse, when 
the interval between administrations was prolonged. In these desperate cases the 
poisonous effects of the contained digitoxin are needed; cases may occasionally be 
saved by this method which otherwise remain hopeless. 

With a fatty and previously degenerated heart, with extreme plethora, 
digitalis is contraindicated. 

Strychnin. — The results of toxemia with associated temperature on 
the nervous system may in a measure interfere with the action of digi- 
talis in occasional cases; here the addition of strychnin simultaneously 
increases the effect of the drug. 

If strychnin is given in pneumonia, it must be given in much larger 
doses than are usually recommended, if, acting as it does upon vaso- 
motor centers in the spine, it is to produce any effect upon these, already 
exhausted and robbed of their function. 

At the present time the profession is skeptical concerning the effi- 
cacy of strychnin in the treatment of pneumonia. The feeling against 
its use is growing. Dock (16) does not consider strychnia indicated in 
the heart complications of pneumonia. “Strychnin is sometimes given, 
never necessary as a routine remedy, never indicated at a particular day 
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in all cases, and I cannot yet admit its usefulness in circulatory weak- 
ness” (Dock). On the other hand, the drug still has many adherents 
and very few cases of pneumonia are to-day treatc‘d in general practice, 
away from the larger medical eimters, in which it is not given. Cohen 
(12) uses the arsenite of strychnin, given in small doses every hour ten 
times daily, believing that “the continuous discharge of nervous energy 
produced avoids violent and exhaustive discharges.” 

Adrenalin Ohlorid. — Adrenalin- chlorid is an exceedingly powerful 
drug in the treatment of the cardiac weakness of pneumonia. Pye-Smith 
and Beddard ('TO) make the statement that it is “in fact, by far the 
most powerful cireulatoiw stimulant which wo ])ossess,” to which Sajous 
(80) subscribes; ho believes that the adrenals, thyroid and pancreatic 
secretions jointly supjdy the blood all its “immunizing constituents.” 
The adrenal is in the ascendancy (“the aniboc-eptor in the immunizing 
trio”). It is best injected directly into the niuscJe or (jiren with saline 
hypodermoclysis. When blood pressure is low it often j^rovos of value to 
bridge the patient over the critical pcrio<l. Edema of the lungs, where 
the patient is drowning himself in his own semm, is best treated by other 
remedies, for it is likely to increase the edema in some of these eases. 
The development of glycosuria during its administration is not a direct 
contraindication to its use, for this is likely to happen. The- drug should 
he given only during limited periods, because of the danger of necrosis 
of the liver*. From ten to thirty drops of the 1 to 1,000 solution of ad- 
renalin may be given every one, two, or three hours, according to the 
urgency of the symptoms. 

[Adrenalin chlorid is the most valuable remedy ^vc have in the vaso- 
motor paralysis of pneumonia. The toxins of pneumonia act not only 
upon the vasomotor centers but upon the splanchnic nerve as well, jraralyz- 
ing it and causing overfilling of the blood vessels supplied by it. As a 
result so much blood may be collected in the s}danchnic area that general 
circulation becomes impossible. As soon as the evidences of sjrlanchnic 
paralysis present themselves adrenalin should be given. It should be ad- 
ministered by* hypodermoclysis in normal saline solution. As soon as the 
symptoms begin to disappear caffein sodio-benzoate is substituted for the 
adrenalin, which should be given by mouth as soon as possible. — Editor.] 

Strophanthin. — Strophanthin is an amorphoirs or crystalline glucoside 
derived from the seed of the strophanthus plant. Fraenkel (31) first 
reported his experiences with the intravenous use of the drug in one-milli- 
gram doses. He holds that it is an active cardiac stimulant, most power- 
ful in desperate cases of pneumonia, where prompt results are desired. 
The writer’s experiences prove it to be dangerous after digitalis has been 
used during several days, or in large doses. The action of strophanthin 
is much like digitalis, the pulse is slowed and becomes stronger. If used 
in too large doses heart block may follow, the heart becomes irregular, 
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blood pressure falls, and death follows. It should be injected directly 
into the vein, being careful not to introduce it into the surrounding tis- 
sueSj for it is an irritant to connective tissue. The median basilic vein 
should be selected. Both Stone (94) and Liebermeister (51) believe that 
its use enables a certain number of severe cases to be carried along until 
toxemia is eliminated, and to reach the road to recovery. Stone uses one 
milligram repeated in twenty-four hours. When the drug acts favorably 
blood pressure is raised, urine is markedly increased, the heart becomes 
stronger and resumes its work. Stone considers the free diuresis as being 
exceedingly favorable, for the “toxic products seem to him to be more 
rapidly eliminated than would otherwise be the case.” 

The writer has had a limited experience with strophanthin ; too small to jus- 
tify conclusions. He cannot speak encouragingly of his results. Sudden death 
has followed in two cases; both were extreme when the drug was used, both had 
been treated with digitalis. 

Babcock (4) has seen' sudden death from one-half milligram. Vick- 
ery (102) .thought in one case he saved the patient’s life; in some cases 
he found it a wonderful stimulant, and believes that “it is capable of 
giving the patient a short time longer of life, so that, if the crisis is 
almost due, he may get over the bar into the harbor.” 

Disastroiis results will probably be reduced if standardized prepara- 
tions are \ised. One milligram of Boehringer’s strophanthin is so grad- 
uated that it is supposed to kill twenty frogs of given size. Strophanthin 
may be considered a stable preparation; Boehringer’s strophanthin im- 
ported in ampullae is reliable and standardized. 

Camphor. — Camphor should be administered hypodermically in increasing 
doses as cardiac asthenia increases; it should be given as soon as digitalis is indi- 
cated, and may be given in twenty per cent, sterile camphor oil with a small ad- 
dition of ether. This offers the best mixture for injection. It should be given in 
appreciable doses. "When danger threatens, from .18 to .3 gm. (3 to 5 grs.) may 
be injected every one, two, or three hours. All recent writers argue in favor of 
this time-honored remedy (Leonard Weber, 105; Seibert, 91; Craig, 13; Hare, 34; 
Striimpell, 96; Meara, 57, etc.). 

In hospital service and in private practice in desperate cases I have averaged 
as high as forty grains of camphor per diem during three to four days. Musk 
is often given with camphor and caffein. 

Babcock (4) recommends the following mixture: 


Musk, 1 gm gr. xv 

Alcohol, 1 gm gr. xv 

Sodium benzoate, .5 gr. viiss 

Water, 15 5iv 

Eilter; mix. 
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A large amount of thi^s filters very slowly heeanse of tHe impurities 
in the TonqiTin mxiak — ( O.OH gin. ari 1 e. e.) (innsk 1 gr: ad grs.). 

Ill young children camphor, 0.08 gnu ( gr. ), may be administered 
by the mouth with benzoic acid and sugar, where repeated hypodermic 
injections are objectionable. 

Spartein Sulphate. — Sparfein sidphaie has been ooniniended for its 
effect on the right heart, but the results have been disappointing, as a 
rule. 

Diffusible Stimulants.' — The secret of the ralional treatment of car- 
diac asthenia must be found in such methods as restore or sustain heart 
strength and arterial tone during the period of stress. The diffusible 
stimulants sustain heart force during short periods only; unfortunately 
their effect is evanescent. 

The ■writer's plan of ti’eatment includes the administration of these at very 
short intervals during the continuance of cardiac asthenia. The stimulating effect 
must be continuous during the critical period. To get results the remedy must 
be repeated before the preceding dose has lost its effect; in other words, the fading 
effect of the preceding dose must be met by the strength of the following dose. 
In no other way can we accomplish the desired result in desperate cases. 

I have administered evexy fifteen minutes, during periods of stress, fifteen 
drops each of the compound spiiits of ether, aromatic spirits of ammonia, com- 
pound sjiirits of lavender, and tincture of valerian. This is kept up day and 
night until the pulse shows improved lone and the heart action is better, when the 
intervals ai’e lengthened. 

The valerian is added beeaus-e of its (inieting and tonic, effect when admin- 
istered in these small doses with the diffusible slinnilants. ?iome critics without 
having used this treatment have feared stomach revolt; this I’arely follows; when 
it does the comi>ound spirits of ether has been tem])orarily omitted and whiskey 
has been substituted, or tlie dose of the ammonia and lavender was <loul)led. The 
freqvient administration of the compound has not seemed to annoy the patients; 
they are not disturbed, but swallow autonuiti<*alIy. 

Alcoholic Stimulant. — Finally, the alcoholic siimnlaut ujum which I de- 
pend with severe asthenia is Tokay wine. Only the genuine Tlungai-ian wine 
should be used. This is administered in tablespoonful doses every half lu)ur, and 
may be given with the ethereal stimulant when due. It has the ilecitled advantage 
of containing an ethereal oil with a large alcohol content. 

The remedies sugg’ested are not antagonistic. TT"c are in the midst of great 
danger during a limited period, which justifies polypharmacy. Experience proves 
that we have been successful in proportion to the faithfulness with which the treat- 
ment has been carried out.’ 

Blood Pressure Study. — Tbe treatment of tbe cardiac toxemia of 
pneumonia must include blood pressure study, wbicli gives an unerring 
index to tbe treatment 'wbieb sliould be carried out in tbe majority of 
cases (Hare, 34; McFbedreii, 54; and Lambert, 4Saj. JJare insists tbat it 
gives '‘as mneb information as is obtained by tbe direct examination of 
tbe heart.” It tells us sometbing of tbe condition of the vessels and 
much of tbe heart muscle. Whenever possible, a full daily record of 



TREATMENT 


256 


tlie circulatory state should be kept It will often lead to the early recog- 
nition of circulatory embarrassment. A pressure much heloiv normal in, 
pneumonia is unf avordble ; any great fall is ominous. 

‘"When the arterial pressure expressed in millimeters of mercury does 
not fall helow the pulse rate exjiressed in heats j)er yninute, the fact may 
he taJcen as an excellent augury; irhile the conoerse is equally true” (Gib- 
son’s rule). Active stimulation must be instituted whenever blood pres- 
sure falls to- the pulse rate or below it. 

There are cases of pneumonia complicated by arteriosclerosis and 
chronic nephritis in which blood pressure remains abnormally high dur- 
ing the first two or three days of the disease, in which the heart is la- 
boring against peripheral arterial resistance. These cases tire the heart, 
already more or less degenerated, and demand vasodilators, preferably 
sodium nitrite or nitroglycerin. The arterial passages must be opened 
to relieve the overburdened heart. These cases offer a very serious prog- 
nosis, and in the majority, before the fifth day of the disease, the pulse, 
which was at first tense, slow, and bounding, becomes rapid, running, 
and erratic. An abnormally high blood pressure early in pneumonia 
with a comparatively slow pulse is serious. These eases, if associated 
with cardiac hypertrophy, stand alone in justifying the use of veratrum 
viride ; this remedy, aconite, or the nitrites may be continued during 
limited periods only and under the strictest surveillance. 

To raise blood pressure the treatment suggested for cardiac toxemia 
should be cautiously studied. Digitalis, adrenalin, camphor, and caffein 
will be most valuable. If strychnia is used at all it must be given in 
large doses; if alcohol, its effect must be studied, owing to the marked 
dilatation of peripheral vessels which follows its use. In occasional cases 
of pneumonia with arteriosclerosis, where the blood pressure is high and 
the myocardium tired without advanced degeneration, the latter may be 
rested and strengthened by the combination of digitalis and nitroglycerin. 
The dose of each depends on the relations of presenting conditions to 
each other. 


Venesection 

Sydenham (1624-1689) considered venesection his leading remedy 
for the treatment of pneumonia. Many authorities still approve of its 
use early, in robust, full-blooded patients, with a bounding pulse and 
high arterial tension. There are unquestionably cases of dilated and 
weakened right heart in which a timely venesection does yeoman service ; 
these patients are, as a rule, plethoric, are likely to be alcoholics, flabby, 
and often abnormally fat, with surface venules chronically overfilled. 
If we could make clear the fact that the tension in the right heart is re- 
lieved so that its systole becomes more effective in dispelling its blood 
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into the pulmonary artei*y hy means of venesection, we would rarely 
hesitate. This we cannot always promise; but we do occasionally accom- 
plish the desired result. 

It may not always be wise to abstract ‘‘one pint or a pint and a half,” 
as S. West (106) recommends, but watching the patient and removing 
the quantity considered safe in well-selected cases, under conditions men- 
tioned, is a rational maneuver. In all cases where the heart is laboring 
with an excess of blood the question of venesection must be considered 
and conclusions reached afler a thorough consideration of associated 
symptoms. The leading indications are right-sided heart failure, with 
labored breathing, cyanosis, contracted ])U]nls, distended surface veins, 
and profound toxemia. MePhedi'en says that the robust will bear al- 
most any treatment, and will usually w’eather the storm. This has not 
always been my experience, particularly if toxemia is profound. The 
Gambrinus type of pneumonic is likely to show evidences of cardiac 
failure and pulmonary edema after the third day of the disease, though 
his pulse was full, slow, and tense early. He is a good subject for vene- 
section, and cautious treatment of what surely follows, with or without 
blood abstraction, i, e., cardiac asthenia. MePhedren (54) is correct 
in his conclusion that patients with “ordinary vigor, or those even far 
from being robust, when they show the danger signals of a dilated or 
dilating heart,” show some relief from venesection. It is unsafe to recom- 
mend bleeding in all these cases, hovrever. It will be practical in but 
a few of these, but its indications ought to be considered oftener. The 
abstraction of from 200-400 e. e. of blood will suffice in the average case. 

Rochester (81) quotes an English confrere in favor of venesection, 
who considers it scientific treatment because it hcl])s “to make the blood 
clean and keeps it circulating.” In the midst of a threatening pulmonary 
edema venesection should be considered, and local abstraction of blood 
by means of leeches is positively indicated. The use of hot fomentations 
when congestion is at its height, to proniote bleeding after the use of six 
to eight leeches, is frequently practiced by the English and Germans, 
and often with relief of the ovei’burdened heart and the pain. Kidd 
(45) believes that for the relief of pain there is nothing to compare with 
leeching. There can be no object in entering into the discussion of the 
modus operandi of bleeding, w’hether the improvement is due to the direct 
relief of the pulmonary circalation or the toxemia. Reduction of blood 
pressure in the pulmonary circuit, according to Reid ('TS), supplies the 
key to the treatment of pneumonia; he makes the statement that eases 
amenable to treatment “will recover if some means is adopted of reducing 
blood tension in the pixlmonary circuit at that time in the course of the 
disease when the pressure is approaching its height, i. e., about the third 
or fourth day, and preceding the crisis.” He believes that there is anatom- 
ical proof that bleeding in the intercostal space relieves tension in the 
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pulmonary circuit; abstraction from tke intercostal spaces diminishes the 
flow from the azygos veins and thus diminishes tension in the pulmonary 
circuit. Reid’s plan has been to apply two or at most three leeches over 
the consolidated area, allowing them to drop off in their own time and 
then keeping up warm fomentations for thirty-five minutes, following 
this with morphia. 

Treatment oe Complications anb Sequelje 

Cough ajid Expectoration. — Kermes mineral or the golden sulphuret 
of antimony in fractional doses, averaging 1/32 gr. (0.0019 gm.), is better 
borne than tartar emetic, because these are less depressing and less nau- 
seating. They are particularly useful in the later stages of the disease, 
where the cough is troublesome and expectoration scant. In children the 
anisated liquor ammonii (Germ. Pharm.) in doses averaging from .12 to 
.3 (2 to 5 drops) may be given with a few drops of paregoric to relieve 
the cough and to promote expectoration. 

When the expectoration is excessive during the period of convales- 
cence, and the cough troublesome, the compound tincture of benzoin is a 
valuable remedy. This may be given in 1.2-gm. doses (20 drops) on 
sugar with a little water three or four times daily. With a dry, hacking 
cough, paroxysmal in character, and more or less laryngeal and tracheal 
irritation, ammonium chlorid with codeia relieves these annoying symp- 
toms in the majority of cases. 

Tincture sanguinaria may be given with cherry laurel water during 
the period of convalescence to relieve cough, which is due to laryngeal 
and tracheal engorgement, which occasionally follows the acute periods 
of the disease. 

Crisis. — The treatment of the patient during crisis demands, besides 
close watching, absolute rest, quiet, repeated reassurance, heat to the 
extremities, stimulation in accordance with the indications offered by 
the circulation and reduced temperature, the occasional administration 
of ethereal stimulants, adrenalin, atropia, strychnia, caffein, opium, musk, 
and camphor, according to the symptoms present in the individual case. 
The dangers of crisis have been exaggerated; attention to detail without 
much medicine, and proper diet, with a bracing cup of coffee at short 
intervals, added to .the strong personality of the nurse and physician, will 
be sufficient to carry the majority of patients to convalescence. 

Delayed Resolution . — a rule so-called “delayed resolution” is due 
to some discoverable complication. However, occasionally this condition 
is present and demands treatment. The general health and nutrition of 
these patients require direction. Climatic tieatment should be consid- 
ered. Deep breathing should be practiced and encouraged under the per- 
sonal supervision of the physician. Externally the compound soap poul- 
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tice and iodin may be used. Calcium, amiiKmiuni, ov sodium iodid often 
prove useful. Edsall and Pemberton (IS) report successes from tbc 
application of X-rays. The eases treated by these investigators were 
promptly influenced by the remedy, the consolidated areas clearing with, 
at the same time, a marked increase* in the metabolic out]>ut through the. 
urine; thus the features of normally resolving ]meumouia were repro- 
duced. Pibrolysin (Merck, 58) has been recommended in these cases. 
Na case should he cotisidored to be one of "delayed resolution’ or "un- 
resolved pneumonia” until a thorough process of differentiation has made 
the diagnosis positive. Tiiberculosis or empyema will be found in the 
majority of cases. 

Bilious Pneumonia. — The so-called bilious pneumonia may be treated 
much like the typical disease — ^giving attention to the greater anrl earlier 
cardiac asthenia and to the organs of secretion and excretion. Free 
diuresis, abundant water, salines, and catharsis with salicylates deserve 
consideration. The use of rectal salines and hypodermoclysis in these 
cases have occasionally helped to bridge the patient over the critical 
period. 

Pneumonia of the Alcoholic.' — In this article we have frequently re- 
ferred to indications offered by the alcoholic sick with pneumonia. In the 
treatment of this condition, which is, as a rule, fatal to these subjects, 
we would refer the reader to suggestions already made. It may be posi- 
tively stated that alcoholics demand alcohol; without it they collapse. 
A snflicient quantity is demanded to assist in the nourishment of the 
patient, and to keep up the pulse. Nervous excitability must be allayed; 
the patient must be iirolected against himself by proper nursing’ and 
medication. Hyoscin, morphia, chloral, paraldehyde, and etheral stim- 
ulants are included in the remedies, from which selection may be made. 
The choice of the remedy for the individual case demands coirsiderable 
thought and modification, in accordance with changing conditions. The 
alcoholic should receive the needed supply of liquid, his thirst must be 
allayed. The heart gains strength while the alcoholic sleeps. Ilis wild 
delirium wears him out. In the majority of the severe cases there is 
'Vet brain,” i. e., alcoholic meningitis which often antedates the pneu- 
monia. 

Afebrile Pneumonia. — There are cases of afebrile pneumonia which 
pass to crisis or lysis with positive physical signs. These are not in- 
frequently of grippal origin. They are most frequently found among 
the aged, with arteriosclerosis or renal complications. There is great 
danger in these cases of sudden cardiac asthenia and overpowering tox- 
emia. The diagnosis may be missed; once made, the cases demand thor- 
ough watching. The indications for treatment are offered by the heart 
and pulse, while all processes of elimination must be guarded. 

Pneumonia of Diabetics. — The pneumonia of diabetics offers an ex- 
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ceedingly grave prognosis. In these eases the general tonic plan of treat- 
ment suggested in this article should be followed, and alkaline waters 
liberally administered. Occasionally this treatment is rewarded with 
success. The majority of these cases are atypical and present complica- 
tions demanding special attention. 

Pulmonary Edema. — There is an unfortunate class of cases with early 
heart weakness and pulmonary edema, in which the lung is promptly 
flooded. These patients really drown themselves in their own transudate 
and often die during the first thirty-six hours of the disease, in spite of 
any known treatment. When face to face with such threatening con- 
ditions, the free use of cups and venesection are positively indicated, 
more particularly if 'the patient is plethoric. To these may be added mus- 
tard foot baths, while the hypodermic use of atropia and morphia with 
other cardiac stimulants hypodermically administered may occasionally 
lead to improvement. These methods are simply time-saving in their 
effects; they may make it possible to bridge the patient over a critical 
period; for, the toxemia being short-lived, we may on rare occasions find 
ourselves transported to a clearer and more favorable atmosphere. 

Meningitis. — ^Meningitis is a more frequent complication of pneu- 
monia than has been recognized in the past. Lumbar puncture with 
examination of the fluid withdrawn has established this fact. Klein- 
sehmidt (46) and Liebermeister (51) have demonstrated the fact that 
suppurative pneumonic meningitis is found post mortem without symp- 
toms of the disease during life. The profound delirium of pneumonia 
is a frequent evidence of existing meningitis, and treatment should be 
framed accordingly. In all of these cases lumbar puncture is justified, 
with the internal administration of hexamethylenamin and the pneumo- 
coccus serum. 

Acute Dilatation of the Stomach. — Acute dilatation of the stomach is 
an occasional serious complication of pneumonia; it is a source of great 
danger. When it arises suddenly during the height of the disease it may 
promptly lead to death. Sudden dilatation wuth chronic valvular lesions 
and pneumonia is usually fatal. Eussell (32) has recently reported his 
experiences with this dangerous complication. In all of his cases the 
autopsy showed constriction of the duodenum at the root of the mesen- 
tery. There is in all probability involvement of the innervation leading 
to dilatation, this in itself causing by traction a constriction of the 
duodenum. These eases, which are easily recognized because of the 
associated physical signs, including peristaltic unrest, splashing, and 
collapse, demand immediate washing out of the stomach, which should 
be repeated according to the urgency of the symptoms. The tube may 
be used, though the patient is found in collapse. The patient may be 
turned on his side to encourage the emptying of the stomach; this ma- 
neuver without lavage is of but little value. Strychnia and eserin salicy- 
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late have been recommenclccl, but are of doubtful value. Tlie tube alone 
gives results. Meltzer suggests that the dys]uiea with frequent swallow- 
ing of air without saliva may be a factor in the production of the dilata- 
tion. 

Cases in which accumulation of gas is troublesome, without exces- 
sive dilatation of the stomach, are often relieved by the administration 
of a few drops of chloric ether on sugar with 1 gm. (15 drops) of com- 
pound tincture of cardamom. The Germans use compound spirits of 
ether dropped on sugar at short intervals for the relief of this symptom. 

Hiccough. — ^A frequent comjdication of pneumonia, usually at the 
height of the disease, sometimes following the febrile period, is hiccough. 
There are cases in which this symptom is exceedingly rebellious to treat- 
ment. At times ten drops each of Hoffniwtv’s anodyne and compound 
tincture of cai'damom on sugar, slowly swallowed, sufiiee to relieve. Hy- 
podermic injections of morphia often cause a restful sleep during which 
the spasm ceases, and on awakening hiccough has disappeared. In many 
eases, however, there is prompt recurrence with great prostration, agita- 
tion, and excessive nervoxisness. Under these desperate conditions, when 
patient and physician were discouraged, musk, .00 gm. (1 gr.) in capsule 
every two or three hours, and an occasional morphin injection, have 
helped. With sustained im]u*ovemont the hypodei’inics may be discon- 
tinued, but the musk should be continued for several days. Einally 
strontium bromid, 1-1.5 gms. (15 grs. to 23 grs.), may be given, well 
diluted, to produce sleep, after discontinuing the morphin injections. 

Bradycardia. — ^Bradycardia often follows pneumonia whether treated 
by digitalis or without. At limes this i.s accompanied wuth intermission, 
arrhythmia, and occasionally extrasystoles. With bratlycardia the pulse 
may be intermittent; this need not w'orry the attendant if there are no 
associated symptoms, and the general condition improves from day to 
day. The ungeared state of the heart may persist during several weeks, 
yielding to rest, and the usual tonic treatment given convalescents. 

Tachycardia. — In some cases tachycardia becomes annoying during 
the period of convalescence or after pneumonia. Endocarditis may have 
been present in these eases; it should be suspected, as should other com- 
plications, including tuberculosis, phlebitis, hidden abscess, empyema, 
etc. The therapeutist will not be long deceived, for thorough considera- 
tion of associated conditions and physical examination will reveal the 
cause of the rapid heart. Without other complications recovery from 
these cardiac anomalies of a pxirely functional character follows in the 
course of time. Complicating endocarditis has in a number of cases 
promptly yielded in the presence of malignant symptoms to pofyvalent 
pneumococcus vaccine (Henry, 38). 

Endocarditis. — Acute endocarditis, which complicates nearly ten per 
cent, of lobar pneumonias, yields in the majority of eases to the treat- 
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ment "whicE controls tEe general infection. All cases sEonld receive aE- 
solute rest and cold locally. In painful and severe cases counterirrita- 
tion over tEe precordium is justified, if cold fails to relieve. TEis com- 
plication materially affects prognosis and retards convalescence. 

Pericarditis.— WEen pericarditis is added, or wEen present witEout 
endocardial invasion, indications for treatment remain mucE tEe same. 
Purulent and large serous effusions into tEe pericardium demand surgical 
interference witEout delay. 

Bronchorrhea. — BroncEorrhea following pneumonia witE irritating 
cougE is an occasional complication during the period of convalescence 
and following. It is usually relieved by terebene, .6 gm. (10 drops), 
given in capsule tEree times daily witE .6 gm. (10 drops) of fluid ex- 
tract of cEekan. Compound tincture of benzoin is also a valuable rem- 
edy for tEe same purpose. 

Pleurisy with Effusion. — ^Pleurisy complicating pneumonia is present 
in most cases, and is relieved by the remedies suggested for the relief of 
pain under General Management. It is rare that the accumulation of 
fluid resulting from pleurisy in uncomplicated lobar pneumonia demands 
special treatment. 

Empyema. — ^During the period of convalescence empyema becomes a 
frequent complication, which can only be rationally treated by prompt 
and free drainage. In children and adults these cases offer a splendid 
prognosis if the complication is recognized early, and radical treatment 
is immediately instituted. Aspiration of these eases is a makeshift which 
robs the patient of strength and unjustly postpones what is finally de- 
manded — ^the free opening of the pleural cavity. 

Gangrene of the Lung. — Gangrene of the lung is usually fatal, and a 
complication which vitiates the atmosphere surrounding the pneumonic. 
TEe patient may be made more comfortable and bearable by the internal 
administration of terebene and by the inhalation of balsamics. Euealyp- 
tol, oil of sylvestrian pine, compound tincture of benzoin are particu- 
larly useful for this purpose. A combination of equal parts of the three 
preceding drugs with one part of tincture of opium, one teaspoonful of 
the combination may be used with a steam atomizer for inhalation three 
or fomr times daily. It will prove comforting to the patient and to those 
who are forced to remain in the sick room. 

Abscess of the Lung. — ^Abscess of the lung following pneumonia de- 
mands surgical interference if within the reach of safety. It is a sur- 
gical complication often recognized only after its rupture. 

Nephritis aud Pneumonia. — Chronic nephritis, either tubal or inter- 
stitial, complicated with pneumonia, presents conditions of extreme 
gravity, the treatment of which has been considered in connection with 
that of cardiac toxemia, blood pressure study, and other associated fea- 
tures. Each case will demand special attention, but the general eon- 
19 B 
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siderations presented in this article give sufEeient hints to guide the 
therapeutist. 

Convalescence. — ^A thorough appreciation of the effect of malign in- 
fection will be sufficient to direct the treatment of the period of con- 
valescence along rational lines. The depressing effect on the heart muscle 
of the pneumonic demands a sufficient period of rest. Too many are 
permanently damaged because the cardiovascular system is denied the 
repose which is an absolute necessity after all grave infections, particu- 
larly pneumonia, typhoid, and di])htheria. Too often the attendant al- 
lows himself to he swayed by sentiment and yields to the importunities 
of the patient, anxious to return to liis wmi'k, little appreciating the pos- 
sibility of inviting permanent damage. It is unwise to set a time limit 
during which the patient must remain quiet and under observation; let 
the study of the case lead to a safe decision. Pulse, blood pressure, the 
general condition of the patient, including the blood state, wdll aid in 
deciding on the time when it wall be safe to venture beyond the super- 
vision of the physician. Rest, massage, a wmll-selected diet, deep breath- 
ing, attention to ventilation, stimulation of the appetite where necessary 
by bitter tonics, the addition of an extra supply of carbohydrates, cod 
liver oil where indicated, iron in easily digestible' form, arsc'uic, the hypo- 
phosphites, malt, and lactate of lime include w’hat is needed in the ma- 
jority of cases. In some eases climatic treatment is indicate<l. The se- 
lection of the proper environment for the eonvales(*ent wdio needs a change 
demands the thorough consideration of many factors, and becomes an 
exceedingly important and responsible matter. 


REFERENCES 

1. Allen. London Lancet, 1900, i. 

2. Anders. Trans. Am. Clim. Ass., 1906, 262-273. 

3. Aufreeht. Jour. Am. Med. Ass., xxxix, 1241. 

4. Babcock. Trans. Am. Clim. Ass., 1909, xxv. 

5. Batten. London Lancet, 1909, i, 1464. 

6. Boellke. Deutsch. med. Woebens., 1907, xxxiii, 14S7. 

7. Brannan. Trans. Am. Clim. Ass., 1909, xxv. 

8. Brunton. Lectures on the Action of Medicines, 1897; Therapeu- 

tics of the Circulation, 1908. 

9. Buchard. Proceedings of the Tenth International Congress, i, 59. 

10. Butler. N. Y. Med. Jour., Feb. IS, 1911. 

11. Oarhart. Jour. Am. Med. Ass., 1891, 811-814. 

12. Cohen, Solomon Solis. Abstract Jour. Am. lAfed. Ass., xliii, 1771. 

Full article The Am. Jour. Med. Sciences, January, 1912. 

13. Craig, H. A. N, Y. Med. Ree., Feb. 12, 1910. 



REFEHENCES 


263 


14. Desara-Cao. Baumgarten’s Jaliresberiehte, 1902, 64. 

15. Dieulafoy. Textbook of Medicine, Appleton, N. Y., 1911. 

16. Dock, G-eorge. Jour. Am. Med. Ass., xliii, 1770. 

17. Diirck. Deutscb. Arch, fiir klin. Med., 1897- 

18. Edsall and Pemberton. Am. Jour. Med. Sci., Eeb., 1907, 286. 

19. Egbert and O’E'eill. N". Y. Med. Jour., 11, 1911, 972. 

20. Ehrlich and Morgenroth. Berl. klin. Wochens., 1900, Nr. 31, 684. 

21. Eisner, Henry L. Trans. Am. Glim. Ass., 1899. 

22. Fanoni. N. Y. Med. Jour., 1898, 302. 

23. Fisher. Yale Med. Jour., 1910, xvi, 428. 

24. Flexner, Simon. Boston Med- and Surg. Jour., Nov. 9, 1911, 709. 

25. Flint, Austin. N. Y. Med. Bee., i, 1877, 433. 

26. Floyd and Lucas. Jour. Med. Ees., 1909-1910, xxi. 

27. Foa-Carbone. Zeits. fiir Hyg., 1893. 

28. Fochier in Dieulafoy’s Textbook of Medicine, 139, Appleton, New 

York, 1911. 

29. Forchheimer. The Prophylaxis and Treatment of Internal Dis- 

eases, Second Edition, Appleton, 1910. 

30. . ‘^Cardiac and Vascular Complications of Pneumonia.” 

Jour. Am. Med. Ass., 1909, 1449. 

31. Fraenkel, A. Congress fiir innere Medizin, 1906. 

32. Fussell. Am. Jour, of the Med. Sciences, Dec., 1911, p. 794. 

33. Gailbraith, W. J. Jour. Am. Med. Ass., xliv, 1905, 291. 

34. Hare in Musser and Kelly: Practical Treatment. Article on 

Pneumonia. 

35. Harris, Butler. Brit. Med. Jour., 1909, ii, 1530-1535. 

36. Henry. Infernational Clinics, iv. Ninth Series. 

37. . Philadelphia Med. Jour., Feb. 14, 1903. 

38. . The Practitioner, March, 1911, 401. 

39. Hiss and Zinsser. Jour. Med. Bes., xix, 1909. 

40. Hughes. N. Y. Med. Jour., Sept. 9, 1911. 

41. Jacobi, A. Trans. Am. Clim. Ass., 1909, xxv. 

42. Von Jaksch. Berl. klin. Wochens., 1896, 363. 

43. Jiirgensen. Handbuch der specielle Therapie, Penzoldt and 

Stinzing, 1895. 

44. Kellogg. Eational Hydrotherapy, Second Edition. 

45. Kidd. The Practitioner (London), April, 1908. 

46. Kleinschmidt. Med. Klin., July 23, 1911, No. 30. 

47. Klemperer. Berl. klin. Wochens., 1891, Nos. 34-35. 

48. Lamar. Jour. Exp. Med., Jan. 5, 1911. 

48a. Lambert, Alexander. Journal American Medical Ass., Dec. 22, 
1911, p. 182. 

49. Leary. Boston Med. and Surg. Jour., 1909, clxi, 714. 

50. Lees. The Practitioner (London), April, 1908. 



LOBAK PNEUMOKTA 


264 

51. Liebernieister. See Stone in Trans. Am. Glim. Ass., xxv, 1909. 

52. Lepine in Dieulafoy: Textbook of Medicine, Appleton, Kew 

York, 1911. 

53. McDonald. Trans. London Path. Soc., 1005, i. 

54. MePhedren, Alex. Monthly Cyclopedia and Medical Bnlletin, 

June, 1910. 

55. Meara. “Pneumonia,” in Hare’s Modern Treatment, i. 

56. . K Y. Med. Jour., Jan. 8, 1010. 

57. . (Hare and Landis) IModern Treatment, 728. 

58. Merck’s Annual Eeport, 1009, GO. 

59. Miehaelis and Leyden. Quoted by Ortner. Vorlesungen iiher 

specielle Therapie der innere Ivrankheiten, li)0l). 

60. Morgan. Vaccine Therapy: Its Administration, Value, and Lim- 

itations, Royal Society of Medicine, 1910, iii. 

61. Musser and ISTorris. Modern Medicine, ii. 

62. Hew York Medical Record, Editorial, Feb. 11, 1911. 

63. Niles and Meara. Am. Jour. Med. Sci., Dec., 1911, 803. 

64. Ortner. Vorlesungen iiher specielle Therapie innere Krankheiten, 

1900. 

65. Osier. Principles and Practice of Medicine, Seventh Edition, 

188. 

66. Pane. Riforina Mediea, 1898, 194. 

67. Passler. “Zur Serumtherapie der tibrinosen Pneinnonie,” Deutsch. 

Arch, fiir klin. Med., 1905, 361. 

68. . Deutsch. Arch, fiir klin. Med., Ixxxii. 

69. and Romberg. Berl. klin. Woehens., April 27, 1896, 382. 

70. Pentzold. Aerztliehe central Zeitung, 1900, Ho. 13. 

71. Petzold. Deutsch. Arch, fiir klin. Med., Band 70, TTefte 30-31, 

1901. 

72. Petresco. Therap. Monats., 1891, 121. 

73. Phillips. Trans. Am. Cliin. Ass., xxv, 1909. 

74. Potter, Wm. Henry. “Diet in Pneumonia,” American ^Medicine, 

April, 1910. 

75. Pye-Smith. Allbutt’s System of Medicine, v, Second Edition, 192. 

76. and Beddard. Alibutt’s System of Medicine, v, 250, Second 

Edition. 

77. Ramond and Maissonet. Journal de medeeiue et de ehirurgie 

pratique, 1911. 

78. Reid. The Practitioner (London), Eeb., 1911, 293. 

79. Riegel. Volkmann’s klinische Vortrage, Nos. 144-145. 

80. Robin. International Clinics, 1907, 17th Series, 3, 25, 37. 

81. Rochester. Tran^. Am. Clim. Ass., 1909, xxv. 

82. Rodman. Am. jour. Med. Sci., 1876. 

83. Romberg. Berl. klinische Woehens., 1895, Hos. 51-52. 



REFEREE' OES 


265 


84. Romer, Paul. “Antipneumokokken Serum,” in Wolf -Eisner ; 

Handbuck der Serum Tberapie, Munchen, 1910, 153 ; G-raefe’s 
Arcbiv, 54, Heft i, 1902. 

86. Rosenbach. Arcb. fiir exp. Path., Band ix. 

86. Rosenow. Jour. Am. Med. Ass., June 11, 1911, 1943. 

87. Rubner. Quoted by Meara, in Hare, Modern ITreatnient, i. 

88. Rudisch. Quoted by Jacobi, Trans. Am. Olim. Ass., 1909, xxv. 

89. Sajous. Quoted by Taylor, Trans. Am. Olim. Ass., xxv, 1909. 

90. Schweinburg. Handbuch der allgemeiner und speciellen Hydro- 

therapie, Wiesbaden, 1904. 

91. Seibert, August. Miineh. med. Wochens., No. 36, 1909. 

92. Sidlo (Huchek’s Clinic). Deutsch. Arch, fiir klin. Med., 1876. 

93. Sill. Med. Rec., April 22, 1911, Ixxix, 712. 

94. Stone. Trans. Am. Olim. Ass., 1909, xxv. 

95. Stoner. Am. Jour. Med. Sci., Eeb., 1911, 186. 

96. Striimpell. Practice of Medicine, Appleton, 1911. 

97. Thomson, W. H. N. Y. Med. Rec., Feb. 1, 1902, 161. 

98. Vaccine Therapy, etc., Longmans, Q-reen, & Co., London, 1910 

(Separate Report, Royal Society of Medicine, 1910, iii). 

99. Van Cott. N. Y. State Jour. Med., July, 1911. 

100. Van Santvoord. N. Y. Med. Jour., 1898, Ixviii, 521-526. 

101. Van Zandt. N. Y. Med. Rec., March 30, 1901, 492, and Oct. 18, 

1902, 601. 

102. Vickery, H. F. Private Communication. 

103. Volland. Therap. Monats., May, 1910. 

104. Weber, Sir Herman. Quoted by Jacobi, Trans. Am. Olim. Ass., 

xxv, 1909. 

106. Weber, Leonard. ‘‘Camphor in Large Doses,” Med. Rec., Jan. 
28, 1911. 

106. West, S. The Practitioner (London), April, 1908. 

107. Willcox. Brit. Med. Jour., 1910, ii, 1050. 

108. Wolf. London Lancet, 1909, ii, 1876. 

109. . Berl. klin. Wochens., Nov., 1904, Nos. 42-44. 

110. and Lambert. Arch, of Int. Med. (A. M. A.), April, 1910, 

V, 406-448. 

111. Wright. Vaccine Therapy, etc. Discussions of the Royal Society 

of Medicine, London, 1910, iii. 

112. Wyss. Zeits. fiir klin. Med., Ixx, 172. 



CHAPTER XIV 


DIPHTHERIA 
Thomas Dablinoton 

Diphtheria is an acute infections disease eansed hy the Klehs-Loeffler 
bacillus. This bacillus can grow upon any mucous membrane, and upon 
the skin itself when the epidermis has been removed. Occasionally it is 
found in the blood. 

At the site of their growth these bacilli generate a toxin which is ab- 
sorbed by the lymphatics, carried by these to the general circulation, and 
then by the blood to all parts of the body. 

The constitutional symptoms of the disease arc <*mised by this toxin. 
A brief review of its action is necessary to thoroughly understand the 
treatment and certain complications which arise. 

At the site of infection the diphtheria toxin causes the formation of 
a false membrane. This membrane is at first firmly attached to the sub- 
mucous connective tissues, but later undergoes coagulation necrosis. This 
degeneration is typical of the whole pathology of the disease, for when the 
toxin gets into the general circulation it is carried to all parts of the body 
and exerts its baneful influence on the cells of almost all the important 
organs of the body. This is shown chiefly by the symptoms which arise 
from its action on the heart muscle, the central nervous system, the kid- 
neys, and the lymph glands. Diphtheria is, then, a true toxemia, and 
our treatment is based principally upon the idea of ncmtl’alizing this toxin, 
and also of using such additional remedies as may koe]i the patient from 
succumbing to heart failure and assist nature to repair the damaged 
organs. 

PROPHYLAXIS 

Enlarged tonsils and adenoids predispose to inflammatory diseases of 
the throat. Children having such ailments should be treated. If neces- 
sary the tonsils and adenoids should be removed. During epidemics much 
caution must be exercised in removing such tonsils and adenoids, for their 
removal leaves a large raw surface, extremely susceptible to infection; 
and, should diphtheria develop, a severe case results. Children of dimin- 
ished resistance and vitality should be built up by proper diet and 
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hygienic living, assisted by the usual remedies to produce tonic effects. 
Inasmuch as adenoids and lowered resistance are conditions that are not 
always noticed or understood by people, medical school inspection should 
be established in all communities and the attention of parents called to 
physical defects. 

All cases of diphtheria should be quarantined. In this disease much 
can be accomplished by this and by other measures for preventing its 
spread. 

Quarantine may be at home, but should preferably be in a hospital. 
It should include all persons in whom the bacilli are present. If the pa- 
tient is kept at home a floor should be set apart or a room selected for the 
patient that can be cut ofl from others, preferably a room in the top of 
the house with an open fireplace. A fireplace is of advantage not only 
for warmth when needed, but for ventilation, and for burning waste cloths 
that have been used by the patient. The room should be well ventilated 
and should have exposure to the sunlight, for fresh air and sunlight are 
important aids in treatment. The temperature should be kept as near 
equable as possible. 

Quarantine in a hospital is more effective. For this reason, and as 
many cannot be otherwise quarantined, hospitals for infectious disease 
with pavilions or wards for diphtheria should be erected in every built-up 
community, to which patients can be removed from hotels and boarding 
houses. In connection with such a hospital there should be a steam dis- 
infecting plant where mattresses, blankets, etc., can be made safe for 
further use. 

All rugs, carpets, and draperies and unnecessary articles should be 
removed from the sick room. All animal pets should be excluded. Dogs 
can carry diphtheria. No food should be allowed to stand in the room. 
No visitors should be allowed; only those persons charged with the care 
of the patient should be admitted. Toys and playthings used by the sick 
child, unless they can be thoroughly disinfected, should be burned at the 
termination of the case. 

It is well to use wooden spatulas rather than a spoon in looking at the 
throat. It is also well to use cloths for expectorations. These should be 
burned immediately after use. If this cannot be done at- the time they 
should be placed in a five per cent, solution of carbolic acid until it can be 
done. All vessels should be sterilized by boiling. 

The physician and nurse should each wear a gown which is not to be 
taken from the room. They should be careful not to let the child cough 
in their faces. Hands should be disinfected with five per cent, carbolic 
or a bichlorid solution. The patient’s clothing, bed clothing, towels, 
etc., should be disinfected by placing them in a five per cent, carbolic 
solution before turning them over to others for washing. They should be 
boiled. It is well to keep a sheet moistened with a carbolic solution at 
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the door of the room. This does not disinfect the room, but adds some- 
what to the care of the entrance, probably catches some dust, and helps to 
avoid outward draughts. 

If the disease is epidemic in school it is well to close the school. In 
case of death the funeral should be private. 

Immunization 

When a case develops and the diagnosis has been made all other mem- 
bers of the family should receive at the earliest possible moment an 
immunizing dose of diphtheria antitoxin. Immunization is especially 
indicated in hospitals, asylums, and institutions for children. It is often 
wise to immunize children who attend public schools when an epidemic 
exists in the neighborhood. 

In immunizing the members of a family in which a case exists there is 
frequently seen what is called a cold. The child has a seemingly simple 
rhinitis. This often proves to be diphtheria. A culture should be taken, 
and the case watched until the result of the culture is known. The im- 
munizing dose of antitoxin should be large enough to cure such a ease. 
For all persons over one year of age the dose should never be less than 
1,000 units, and where the exposure has lasted five or six days it should 
be 1,500 units. Infants under one year and over six months should 
receive 600 to 1,000 units, depending on the duration of their exposure. 
The dose for those under six months can be graduated downward accord- 
ing to their age, and for those only a few days old the dose should be 
about 100 units. 

These doses can be given with an ordinary hyiiodermie syringe. The 
pain from the injection is slight and the after pain is no more severe after 
a large dose than after a small one. Constitutional symptoms need not 
be considered, as a rule, for at most with the present antitoxin they only 
amount to a transient rash, usually urticarial or erythema multiforme in 
character, with a slight rise in temperature. We have seen only one case 
in which serious symptoms followed its use in more than 15,000 cases 
treated. 

The advantages of immunization are best shown by the record of the 
Hew York City Health Department, which shows that of over 80,000 
cases immunized only 182, or 0.2 per cent., developed diphtheria, and of 
these 182 but one died. 


TREATMENT 

Diphtheria for clinical purposes can be divided into two classes : 

a. Cases in which the infection is above the larynx. 

b. Cases in which the larynx or trachea, or both, are involved; the 
so-called croup cases. 
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As far as internal treatment is concerned it is the same in both classes, 
but their local treatment is quite different. 

Antitoxin Treatment. — ^All eases in which diphtheria is suspected 
should receive at once a dose of antitoxin. Physicians are frequently 
called to a case where the diagnosis is not clear at the time of the first 
visit. Whether the case is a beginning diphtheria, tonsillitis, syphilis, or 
Vincent’s angina cannot always be determined at the first visit, and to 
await the result of culture means a delay of from 24 to 48 hours. Anti- 
toxin will not hurt any of these cases, and the early use of it will not only 
shorten the duration of the sickness if it is diphtheria, but it will lessen 
to a very large extent the probability of serious complications developing 
later. The same is true of croup cases. Whenever the attack does not 
subside in two to four hours antitoxin should be given. An early dose 
will obviate the necessity of intubation and protect the child from the 
dangers of such treatment. This point cannot be impressed too forcibly. 
I have many times been called to intubate where fhe physician had con- 
sidered the case a simple laryngitis or bronchopneumonia, and had not 
suspected diphtheria because he could not see any false membrane. The 
amount of antitoxin given to these cases should never be less than 5,000 
units. 

In cases where the diagnosis is clear what guides are there for regulat- 
ing the amount of antitoxin ? What symptoms or group of symptoms in- 
dicate that this case should have so many units of antitoxin and that one 
so many? There is no absolutely positive indication to show the exact 
dose necessary in any case. No one can estimate absolutely the amount 
of toxins that have been and are being absorbed. The principal thing to 
do, therefore, is to be sure to give enough antitoxin. We can be guided 
to some extent by the amount of false membrane present, its location, the 
duration of the disease prior to diagnosis, and the general constitutional 
symptoms, such as prostration, condition of the heart, the pulse rate, and 
mental apathy. 

The location of the membrane is very important. There are two 
places where its presence indicates large doses of antitoxin. Eirst, the 
nasopharynx. Absorption from this region is very rapid and very great, 
consequently these cases show early and severe prostration. Second, the 
larynx or trachea. Here it is necessary to hasten as much as possible the 
disappearance of the false membrane for mechanical reasons — i. e., to 
open up the occluded air passage. The extent of the false membrane and 
the duration of the disease are also important guides in determining the 
size of the dose. 

To summarize: All cases over one year of age which have been ill 
24 to 36 hours and show membrane limited to the tonsils should receive at 
least 5,000 units; infants under one year 3,000 units. 

Cases over one year with membrane extending to the soft palate and 



270 


DIPHTHEKIA 


uvula, or to the posterior wall of the pharynx, should receive 10,000 units 
as an initial dose. Cases similar to these with the additional involvement 
of the nose or nasopharynx should receive an initial dose of at least 12,000 
units to 15,000 units. Septic cases, which havm been ill tive to seven days 
with necrotic membrane of extremely foul odor, with tendency to hemor- 
rhage from the nose or pharynx, and petechial spots in the skin, can be 
given enormous doses, up to 20,000 units. Even larger doses have been 
administered. 

All croup cases should receive at least 10,000 units, and if the 
pharynx is involved with the larynx the dose should be increased to 15,000 
units. 

It is frequently necessary to repeat the dose. The indications for 
this are : 1. If, after 24 hours, the false membrane is spreading, or does 
not show signs of curling at the edges. 2. If the general symptoms are 
not improved, as shown by the pulse rate being either the same or in- 
creased, the pulse itself being softer and more compressible. 3. The 
mental apathy being the same or more marked. 

This latter is an extremely valuable guide. In eases where sufficient 
antitoxin has been given its improvement is more rapid than that of any 
other symptom. In croup cases, unless the obstntetion is less, as shown 
by the cough being looser, less metallic, and more moist, and the dyspnea 
less, the dose should be repeated. In all cases the second dose* should be 
as large as the first. The indications for the third and fourth doses axe 
the same as for the second, but the interval between the second and third 
and between the third and fourth can be reduced to 12 hours. When a 
maximum of 40,000 to 50,000 units has been reached it is useless to 
administer more. Further injections only increase the sufi'ering of the 
patient. 

Site and Mode oe Injection. — It is hardly nocossary to say that 
the injection should be done only with the strictest aseptic precautions. In 
choosing the site for the injection we must take into consideration two 
factors: 1. The injection should be made where there is sufficient loose 
areolar tissue to reduce the tension to a minimum. 2. To interfere as 
little as possible with the patient’s obtaining a comfortable position in 
bed. 

One region which best meets these indications is the midaxillary line 
at or about the level of the nipple line. Injections in the arm, leg, or 
buttocks are apt to cause the patient unnecessary suffering, except in im- 
munizing doses. Another point is that the injection should be well under 
the skin, and not into it. After the injection a wet alcohol dressing should 
be applied. This can be done by saturating a piece of absorbent cotton 
the size of an egg and fastening it on with a strip of adhesive plaster. 
This should be continued for 24 to 36 hours. It relieves the pain follow- 
ing the injection and decreases the possibility of abscess formation. 
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With the present antitoxin, rashes of a mild character, usually urti- 
carial or erythema multiforme in type, occur in about 30 per cent, of all 
cases injected. They are never severe. A mild cathartic or calomel in 
small repeated doses followed by a saline may be given, and if much itch- 
ing is present a lotion applied. 

AifAnHYLAXis AND Antitoxin. — This phenomenon sometimes occurs. 
The symptoms at times are severe and death may result. Injections 
repeated at short intervals as described above never cause serious symp- 
toms, but if an interval of ten days or more occurs between the injections 
serious results may follow. I remember one case of measles which had 
been exposed to diphtheria. After receiving an immunizing dose of anti- 
toxin diphtheria developed about two weeks later. A larger dose was then 
administered, and four days after this the child, a boy of about five 
years, developed an extensive rash, hemorrhagic in character, temperature, 
105, diarrhea, diffuse bronchitis, rapid prostration, and death succeeded. 
The symptoms, as a rule, however, are not very severe, and the possibility 
of anaphylaxis should not prevent us from using diphtheria antitoxin 
where an immunized person develops diphtheria. 

Local Treatment. — As a rule, after a sufficiently large dose of anti- 
toxin has been given, the false membrane disappears in the course of a 
few days. In eases where it is limited to the tonsils it is entirely gone in 
about 48 hours. Where the membrane is more extensive a day or two 
more may be necessary. This happens without the use of local treatment. 
Such local treatment does not hasten the result. So that in many cases 
it is unnecessary to use any other treatment than antitoxin. 

It is, however, sometimes necessary, for other reasons, to cleanse the 
patient’s throat and nasopharynx and nose of disintegrating membrane 
and mucus, relieve the painful throat and the obstruction to breathing. 

To be of real value it should be used sufficiently often to accomplish 
this and not tire the patient, and the solution should not be of a character 
to cause any harm if swallowed. The remedy which best meets these indi- 
cations is normal salt solution at a temperature of 110° E. In 
ordinary cases it can be employed every four hours, and where there is 
very much mucus present it can be used every two hours for the first 
twelve hours. It should be discontinued when the pharynx is clear of 
membrane. With a child the proper method is as follows : The child is 
laid on a sheet, which only comes up to the insertion of the deltoid mus- 
cles, with the arms extended by the sides; the sheet is then wrapped 
tightly around its body and fastened with safety pins, one at the top, one 
at the hips, one at the knees, and one at the feet. With this dressing 
properly applied the patient is helpless, but there is no interference with 
the respiration as there would be if the sheet were brought up around the 
heck. A rubber sheet is then pinned around the neck, and the child is laid 
on a table with its head on a small rubber pillow or in a Kelly pad. The 
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warm saline solution, of which a quart should be used for each irrigation, 
is poured into a fountain syringe which is suspended not more than two 
feet above the patient’s head. 

When the nose is involved as well as the pharynx the former should 
be irrigated first. Eor this an olive-shaped tip with a central opening is 
employed, allowing the solution to enter one nostril and run out the 
other. The flow can be regulated by the nurse so' that no force is used, 
and where there is much obstruction it should be discontinued. Forcible 
irrigation with a syringe to expel large pieces of membrane should never 
be employed. 

For irrigation of the throat a large nozzle about six inches long and 
one half inch in diameter, with a central opening, is the best. This is 
introduced between the cheek and the teeth, and if the child tries to keep 
the mouth closed some of the solution is allowed to run into the mouth, 
this will at once cause the mouth to open, when the end of the nozzle can 
be placed between the teeth. The solution is then allowed to run a little 
at a time, the flow being regulated by the nurse. After a few irrigations 
the patient becomes accustomed to the treatment and docs not resist it. 

The above is by far the best local treatment, and can be carried out in 
nearly all cases. It should not be used, however, when there is severe 
prostration with a weak heart. 

Cases where the larynx is involved should never be irrigated, as the 
coughing caused by it might bring on a spasm of the glottis, which would 
necessitate intubation or tracheotomy. 

Sprays may be used, but they are much inferior to irrigation. When 
they are used they should be mild and non-irritating, as, for instance, 
Dobell’s Solution. Strong antiseptics are not advisable. They irritate 
the throat, and the danger from swallowing them is considerable. 

There are many eases whose mouths show positive cultures, but who 
have no other symptoms of the disease. In such cases mouth disinfection 
should be practiced. Ordinary antiseptic mixtures for rinsing the mouth 
are increased in their efficiency by the addition of alcohol. 

To assist in throat disinfection : 

Not only in these cases, but also in those who show symptoms of toxemia I 
have used with apparent success a mixture such as the following? : 

^ Hydrarg. chlor. corros gr.i 0.065 

Acid, muriat. dil 

Tr. ferri chlor aa Svi 24.008 

Aquas q. s. ad 5iv 150.002 

M. — Sig. 3i (4 c. c.) in a cup of water every four hours, taken slowly through 
a tube. 

Intubation. — ^In cases where the larynx is involved irrigation or other 
local treatment to the larynx should never be used. Intubation should 
be delayed as long as it can be with safety. 
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The indications for intubation are aphonia, dyspnea, cyanosis, re- 
traction of the supra- and infrastemal regions, associated with a progres- 
sively developing croup. The child is sleepless, restless, and seems to 
actually reach out for air ; at the same time the pulse becomes rapid and 
the heart weaker. In eases where the larynx or larynx and trachea are 
involved only this weakness is due very largely to fatigue from the 
physical efforts of breathing. Since the absorption from these parts is 
not so large as from the pharynx and nasopharynx the action of the diph- 
theria toxin on the heart is not very great. When these parts are in- 
volved together with the larynx we then have a double action on the heart. 
There are, however, two indications to be met in these cases : 

1. Relieve the dyspnea. 

2. Relieve the strain on the heart. 

In some eases it needs only a glance to show that intubation must be 
done at once. In others it is extremely difficult to decide. It is almost 
impossible to give any fixed rules for gniidance. The heart should always 
be watched, and if it shows signs of failure intubation should not be de- 
layed. 

A mistake is frequently made in cases with extensive involvement of 
pharynx and nasopharynx. Here the obstruction is entirely above the 
epiglottis and, of course, intubation is not only not indicated, but adds to 
the gravity of the case. A valuable point in diagnosis is the presence of 
the voice. 

Another point to be taken into consideration where intubation is de- 
layed is the time which must elapse before a revisit. This applies espe- 
cially to patents in the country. All patients with a severe croup, who 
are not intubated, should be seen six and twelve hours after injection of 
antitoxin, and the parents told of the danger signs. Poulticing with hot 
flaxseed meal ' or the use of hot cloths will relieve the dyspnea sometimes 
for an hour. The poultice should extend from the ramus of the lower jaw 
to the middle of the sternum, and at least halfway around the neck. To 
be of any value it should be kept hot. A cold, soggy mass around the neck 
does absolutely no good and is extremely disagreeable. 

The regular intubation set consists of seven tubes graduated accord- 
ing to the age of the patient from one year to twelve. Special tubes for 
six and nine-months-old infants can be obtained. 

The operation of intubation should never be attempted until the phy- 
sician has had considerable practice on the cadaver, and has trained his 
finger to recognize the landmarks in the throat. The larynx and trachea 
of a young child are very delicate organs, and serious damage can be done 
very easily. The operator should always remember this, and above all 
things never use any force. 

The best intubation tubes are made of hard rubber with a metal lin- 
ing, after the original O’Dwyer models. All so-called improvements have 
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only detracted from their value. Metal tubes become rough from the 
action of the secretions of the larynx. 

When intubation is to be made the child is laid on its back with one 
assistant holding the gag and another holding the feet with one hand, and 
with the other hand preventing the child from squirming and twisting 
around. With the gag in place the assistant holding it extends the head 
so as to bring the larynx and trachea into the same plane, the operator 
then introduces the index finger of the left hand into the patient’s pharynx 
until it reaches the arytCTioid cartilages. He then raises the epiglottis 
and pulls it well forward out of the way. Frequently the epiglottis will 
be found curled downward in the larynx, and it should always be straight- 
ened out before any attempt is made to insert the tube. In pulling the 
epiglottis forward the base of the tongue should be pulled foi’ward as 
well. This helps to steady the larynx and hold the epiglottis out of the 
way.’ This is the most important thing in the operation. After this is 
done the tube is introduced into the mouth, the operator using the finger 
holding the epiglottis as a guide, and always working in the middle line 
of the mouth. When the end of the tube enters the larynx the right hand, 
holding the introducer, is raised xrntil it brings the tnhc parallel to larynx 
and trachea. This is done when the introducer is at a right angle to the 
neck. At this point some resistance is usiially met with, caused by a 
spasm of the muscles of the larynx. To use any force now may cause 
serious damage, even to the rupturing of the larynx or making a false 
passage tjbrough one of the ventricles. To overcome this spasm the tube 
is simply held still for a few seconds, when the muscles relax and the tube 
can be gently pushed into position- When about halfway in the tnbe is 
pushed off the obturator and the rest of the insertion is done by the finger 
which held the epiglottis. 

To introduce the tube with the child in au upright position the child 
should be held upon the nurse’s lap, leaning against her, the nurse’s arms 
about the child. A gag is placed in the left side of the mouth and the 
operator sits in front. 

In extuhating the same position is employed, and the same necessity 
exists for getting the epiglottis out of the way. The posterior wall, or 
the upper end of the lumen of the tube, is beveled, and unless the blades 
of the extractor are introduced well into the tube they will slip. To ac- 
complish this it is necessary to bring the handle of the extractor to a right 
angle with the neck. Be sure the blades are in the tube before opening. 
If they are between the tnbe and the wall of the larynx opening and with- 
drawing them will cause serious lacerations of the part. The same neces- 
sity for using no force exists here as in intubation. The dangers are 
laceration of the larynx and pushing the tube through the cricoid open- 
ing into the trachea. 

Extuhatioii should be done as soon as the child can get along without 
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the tube, as a rule on the fourth day after intubation. In some cases 
where there is much membrane in the pharynx, or where a piece of thick 
membrane has been coughed up at the time of intubation, the tube may be 
left ill one or two days longer. 

Eeintubation is frequently necessary, and the child should not be left 
after extubation as long as the cough is tight and metallic and any 
dyspnea exists. Extubation should always be done when the stomach is 
empty to prevent the vomited food from getting into the larynx. Bromids 
or morphia may be given an hour or two before. 

Medicinal Treatment, Diet, and Nursing. — Eemembering the path- 
ological action of the diphtheria toxin, treatment endeavors to aid nature 
to counteract these changes. In addition to the use of antitoxin there are 
certain indications to meet. Strengthen the heart, relieve the strain on 
the kidneys, and when the disease has terminated build up the patient. 

To relieve the strain on the heart muscle the patient should be kept 
in bed and not allowed to do anything which may cause muscular 
exertion. When it is necessary to move the patient he must be carried. 
A bed pan should always be used, and the patient not allowed to sit up 
on a commode. Careful nursing can do a great deal of good, and the 
least neglect may result seriously. 

The diet should be milk alone until the throat is clear of membrane 
and the pulse rate below 100 beats per minute. At this time, if the urine 
contains no albumin, the amount of food can be gi’adually increased, add- 
ing first milk toast, a soft egg, thin soups, or beef juice. But the urine 
must be watched carefully for the next ten days, and, as a rule, when 
albumin is found, everything except milk must be discontinued. 

During convalescence iron and general tonics are called for. A useful 
preparation is the elix. of iron, quinin and strychnin. 

The patient’s family will he anxious to know how long the patient 
must remain in bed. This, of course, depends on the gravity of the case, 
but the mildest cases should be kept in bed for at least ten days and then, 
if the pulse is regular and normal in rate, the urine shows no albumin, 
and the heart’s first sound is muscular in quality and not sharp and metal- 
lic, the patient may be allowed in a chair for a short time. The time may 
he gradually lengthened if the heart stands the strain. Severer cases 
should remain in bed for three weeks and not he allowed to get up until 
their physical condition, as shown by the pulse-rate and quality and con- 
dition of the heart, warrants it. Sudden death from acute heart failure 
can only be guarded against by keeping the patient quiet for a long time. 
With the pulse rate of a child over 100 it is extremely dangerous to allow 
it out of bed. 

Pure croup cases, as stated before, do not show the same toxemia as 
do those where the pharynx is involved, but they should receive the same 
treatment with smaller doses. 
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Feeding of intubated cases must be specially considered. ISTursing 
babies should be kept on the breast. Older children soon learn to swallow 
without much trouble, but they should be fed very slowly at first. Semi- 
solids such as plain, pure ice cream can be given to them. The Castle- 
bury method, holding the child in the nurse’s lap wnth the head lower than 
the shoulders so that the fiuid runs down over the hard palate, may be 
necessary at times, but in our personal experience has proven of little 
value. With infants a good plan is to use a minim graduate and feed 
through the angle of the mouth. Feeding by gavage with a small rubber 
catheter through the nose is very seldom needed, and should only be used 
as a last resort, as it causes the nose and mouth to become foul and fre- 
quently septic. 


Myocarditis. — The chief complication of diphtheria is myocarditis. 
It occurs in practically every ease, but is most marked in cases with 
pharyngeal involvement, and is least in eroitp cases. 

The treatment of this complication is prophylactic. The earlier anti- 
toxin is given the less danger we have to fear from heart failure. The 
larger the initial dose of antitoxin the less danger also. The treatment 
of the complication itself is absolute rest in bed, no movements of the 
body of any sort being allowed, and if the pulse is poor in quality and 
rapid, the first sound of the heart sharp and valvular in character, all 
local treatment should be discontinued. The food must be given in small 
quantities frequently repeated. An ice-bag over the precordial region is 
frequently of service. Inhalations of oxygen may be used, but I have not 
seen any marked results follow its use. Stimulants must be iised. 

The Question, of Alcohol . — ^With many physicians, and with a large 
number of the laity, there has been a strong presumption in favor of the 
value of alcohol and its use in disease. This has rested more upon clini- 
cal observation than upon scientific fact. 

My personal experience is that in many eases it is not only of doubtful value, 
but a detriment to the patient, especially when the patient takes it for the firet 
time, and in cases which are complicated with albuminuria. For this reason for 
many years I have not used it extensively in my practice. And this view has of 
recent years been upheld by scientific studies in immunity and lessened resistance by 
the use of alcohol. In diphtheria part of the reputation that it has held may have 
been due to its local effect, .for without doubt it is a useful mouth disinfectant. 
But taken either as a food or as a stimulant I believe it is of very doubtful value 
and may do great harm to the kidneys. 

As opposed to this view practically all authorities recommend its use in diph- 
theria — many liberally — and Dr. Binford Throne, who has collaborated with me in 
writing this article, says: “All cases of diphtheria have more or less myocarditis 
and all should be given stimulants from the fii-st. The best is good whisky or 
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brandy- A child of one to two years may be given a drachm (4 e. c.) every four 
hours, and older children up to 3ii (8 e. c.) every two hours.” If stimulation is 
needed, strychnin sul. or nit. may be added, beginning with 1/240 gr. (0.0002 gm.) 
every four hours for a child one to two years old. If necessary they can be 
alternated so that the patient receives something every two hours. If there is 
need of further stimulation, caffein cit. can be added, beginning with gr. 
(0.015 gm.) every four hours. These three drugs give the best results in diphthe- 
ria. Digitalis, strophanthus, cactus, and camphor may be used, but in my expe- 
rience they are much inferior to the above. In cases of sudden collapse a hypo- 
dermic injection of nitroglycerin, gr. 1/100 (0.0006 gm.), repeated if necessary in 
15 to 20 minutes, followed by strychnin, gives the best result. I have occasionally 
foimd a fresh infusion of coffee of great value. Care must be taken not to admin- 
ister any heart depressants such as acetanilid. 

Adenitis. — Cervical adenitis is a frequent complication. An ice collar 
around the neck frequently relieves this entirely. This should not he 
continued too long, and if the glandular swelling does not subside in about 
48 hours it should he discontinued, and hot poultices substituted. Heat 
•will sometimes act where cold does not — if it does not reduce the swelling 
it causes a rapid breaking down of glands and then they can be incised 
and drained. 

With children it is a good plan to wait until softening is well ad- 
vanced and the skin over the part is becoming involved before operating. 
By doing this the incision necessary is quite small, not over % inch 
long. The after treatment is lessened and the scarring very slight. The 
abscess cavity should never be washed out with hydrogen peroxid. If 
any irrigation is necessary, and it seldom is, a boric acid or 1/6000 
bichlorid solution or 1/40 carbolic is all that is necessary. Occasionally 
the deeper glands are involved and the skin is not involved at all; here 
we cannot wait, but must let the general symptoms — a septic temperature, 
continued swelling, rapid pulse — ^be the guide for operating. 

Otitis Media. — Otitis media is seen frequently in both croup and 
pharyngeal cases. It may develop any time after the onset of the disease, 
but most frequently occurs at the end of the first or during the second 
week. 

It is caused occasionally by an extension of the diphtheritic process 
up the Eustachian tube, but in the majority of cases the ordinary pus 
bacteria are the causal agents. 

A great deal has been said and -written about irrigation of the nos^ 
and throat causing this condition. Forcible irrigation of the nose to re- 
move pieces of membrane or irrigation improperly done may cause it, 
but with a competent nurse irrigation does not increase the probability 
of its development. In a series of 152 croup cases which were not irri- 
gated it occurred 44 times, or about 29 per cent. Twenty-eight had in- 
volvement of both ears, in nine cases the left ear alone was involved, and 
in seven cases the right ear alone was involved. In a series of 210 cases 

20 B 



2^8 


DIPHTHEETA 


where the larynx was not involved and which were irrigated il oecnrred 
2Y times, showing* a percentage of 12.8. Of these eases eight showed nasal 
involvement, while, in 19 cases, there was no nasal merahraiie or dis- 
charge present. 

Staphylococci are the most frequent eanse of this complication, hnt 
occasionally the Ivlehs-Loeffler haeilli are found. When they are nresent 
it is very difficult to get rid of th€*m. 

The treatment of this condition in both ci’onp and pharyngeal cases 
is the same. As soon as bulging is seen in the drum membrane there 
should he free incision of the membrane, followed by hot irrigations every 
two to four hours with saturated boric acid solution or 1/bOOO bichlorid. 
After irrigation the external meatus should be thoroughly dried, and if it 
is desired it can be packed with dry sterile gauze, carefully introducing a 
small wick of it down to the drum membrane, and covering ’the external 
meatus with a layer of it. If this is done properly it acts as a drain, but 
it shoitld be remembered that it may caiise damming back of the dis- 
charge, and it shoiild be changed sufficiently often to prevent this. What- 
ever plan of treatment is adopted it should be repeated often enough to 
keep the ear clean. 

Bronchopneumonia. — Eronehopneumonia is the most dreaded com- 
plication of the cronp eases. It may occur whether they are intubated 
or not. 

The principal treatment is plenty of fresh air. When the ease has 
been intnhated and much mnens is present it is advisable to remove the 
tube. Frequently much mucus will then be coughed up which would not 
come up through the tube. 

Post-diphtheritic Paralysis. — With the more general use of antitoxin 
this after condition is becoming less frequent. The treatment is first of 
all j)rophylactic. _ A sufficient amount of antitoxin used early will pre- 
vent it. In the cases seen at the present day it is almost entirely limited 
to the muscles of the pharynx, and is shown by the nasal quality of the 
voice and the regurgitation of food, especially liquids, through the nose. 

In cases where antitoxin is not given it may be very extensive, involv- 
ing, in addition to the muscles of the pharynx, the mnseles of the eye, the 
arms and the forearms, legs, and also extending to the muscles of the 
trunk, causing death by paralysis of the muscles of respiration. 

After paralysis develops its treatment consists of the use of strychnia 
in large doses. The dose to be increased to the limit of tolerance. In 
addition to strychnin, iron is useful. In feeding the same precautions are 
to be observed as in feeding intubated eases, that is, feed slowly. It may 
be necessary at times to feed by gavage. Tbe food should be highly 
nutritious and easily digestible, such as milk, eggs, beef juice, etc. 

With injection of diphtheria antitoxin, as suggested by Roux, we 
have had no personal experience. His theory is that the diphtheria toxin 



TEEATMEE'T 


279 


is anchored to the cells of the nervous system and can he neutralized by 
antitoxin. For the palatine paralysis he applies it locally, for that due 
to central changes he injects it. Berbier injects it every day, and Kohts 
gives large doses, as high as 35,000 units. This plan of treatment should 
be tried in all cases where diphtheria antitoxin had not been used at the 
onset, but in those where it has been used the danger of anaphylaxis 
should be considered, and unless the paralysis is very extensive, and 
danger of death is imminent, we prefer to rely on strychnia and diet. 

Kidney Complications. — Kidney involvement is seen very frequently. 
The renal changes that take place are according to the amount of toxemia 
and the etfect of the toxin on the renal epithelium. Nephritis is rare. 
The urine shows a large amoxmt of albumin and a few easts, most fre- 
quently granular in type with some hyalin. The condition in the kid- 
neys is seldom permanent. The urine clears up in a few weeks, and no 
serious trouble is caused by it. The treatment of this complication is 
rest in bed, milk diet, plenty of pure water, and keep the bowels open 
with salines. Diuretics are not indicated, and their too free use can set 
up an acute inflammatory process and cause a true nephritis. 

Skin Affections. — The skin should be bathed and kept in a clean con- 
dition, but this must be done by sponging in bed, as all other bathing 
is too much exertion, and a hot bath might prove fatal. 

A rare complication of intubation is pretracheal abscess. I have seen 
flve eases of this. The abscess forms in the middle line of the neck about 
halfway between the larynx and the suprasternal notch. The abscess 
develops as a rule in about ten days after intubation ; it attains the size of 
a pigeon’s egg. It develops in a small lymphatic gland which is situated 
in this location in front of the trachea, and into which the lymphatics 
from the larynx drain. The primary site of infection is ulceration at 
the base of the epiglottis caused by the pressure of the head of the tube. 
Its treatment is incision and drainage. 

Tkaohbotomy 

The instruments and materials needed to perform the operation are 
a scalpel, scissors, grooved director, two dissecting forceps (plain and 
toothed), a tenaculum, a pair of small retractors, a bivalve instrument for 
opening the trachea, two tracheotomy tubes of different sizes, ligatures, 
needles, sutures, gauze, cotton, etc. 

In preparation for the operation the usual antiseptic precautions are 
necessary. The child should lie flat with the shoulder supported. This 
aids in extending the neck. An assistant must hold the head flrmly in 
the median line, keeping the chin in line with the sternal notch. Chloro- 
form is the best anesthetic. It is not necessary to administer much. The 
incision should begin at the upper border of the cricoid cartilage, and a 
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single strode through the skin aucl superficial fascia should cainy it at 
least two inches in the median line. Sev'eral veins conic into view. These 
are usually swollen with the dyspnea. They should hi' cared for, and the 
communicating branch of the anterior jugular vein should bo ligated 
before cutting. 

The handle of the scalpel is now used to loosen the atei-nohyoid and 
the sternothyroid muscles, which are then retracted. The deeper fascia 
is then nicked, a director passed under. It can them be divieled without 
danger of wounding important vessels. The tracdiea and the thyroid 
isthmus then come into view. The isthmus usually ctossos about the 
third ring or a little above it. It may be refracted downward or can be 
divided if necessary, first ligating on either side. All hemorrhagic should 
be checked before the trachea is incised. To open the trachea steady it 
with a tenaculum. The scalpel is held close as a pen in writing so that the 
blade will not project more than half an inch beyond the finger to pre- 
vent its entering too deeply; and a cut made, beginning with the third 
ring upward to the cricoid cartilage. This latter may also be severed if 
necessary. A bivalve instrument or dilator is now thrust into the wo^lnd 
to separate the parts for the introduction of the tube. There is generally 
a marked increase in asphyxia as the operator i)rocceds. Respiration 
frequently stops driring the operation, and it is necessary to supply arti- 
ficial respiration until there is a return of the rhythm. The tube is held 
in place by a tape. A simple dressing of gauze completes the operation. 
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ERYSIPELAS 
Geoege Dock; 

Definition.^ — “Erysipelas is an infectious disease characterized by a 
peculiar inflammation of the skin, with fever and other general symp- 
toms,” caused by a streptococcus discovered by Fehleisen. 

Etiology. — ^Erysipelas, as observed clinically, is always caused by 
streptococci culturally and morphologically identical with streptococcus 
pyogenes. In some lower animals other germs, especially pneumococci, 
staphylococci, and colon bacilli, cause similar lesions, but cases in human 
pathology are very rare. Von Leube has described a pneumococcus case 
caused in a patient with pneumonia by boring the nose. 

Predisposing and Assisting Causes. — Erysipelas was formerly an al- 
most universal complication of operations and wounds in surgical wards. 
Since the advent of surgical cleanliness it has become practically extinct 
as a surgical disease, and is seen usually in private practice, in medical 
wards, and in asylums. It is kept out of large wounds without special 
precautions other than aseptic technique, but it occurs without discoverable 
cause, or following a trifling scratch or abrasion. An aged physician, 
rising suddenly, injured his scalp on the sharp point of an electric light 
bulb. Severe erysipelas followed immediately. It may take its starting 
point in an eczema, acne, or lupus; in the excoriation on the lip from a 
rhinitis; in a pruritis of the perineum or vulva; in a vaccination wmund; 
after leech bites; boring for earrings; the umbilical cord; the uterus post 
partum. Septic diseases of the nose, throat, and ears are among the most 
important causes in medical wards, and the danger must always be borne 
in mind. In so-called cryptogenetic cases it is not necessary to assume 
an unseen wound. The germs are often present on the body. A local 
alteration of nutrition in the skin or mucous membrane, or the assistance 
of another germ, such as the colon bacillus, may furnish a favorable seat, 
or more favorable conditions for the multiplication and increased viru- 
lence of the germs. 

Erysipelas is still spoken of sometimes as a contagious disease, in the 
sense that it is communicated through the air, or without direct contact. 
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As tlie facts on wliicli tlie belief is based oeenr more often in private 
houses than in hospitals, and more often in m<‘dieal than in surgical 
wards, it is more likely that casual transf(‘r has taken place. The strep- 
tococci are easily destroyed wliere tluw are known to be ])res(‘nt, but can 
live long under conditions that include careh'ss handling of dressings, 
eating and drinking utensils, and otlun- small artitdi's of personal use. 
It has been thought to have been transmit fed by body lice in the plush 
seat of a railroad car. 

Individual predisposition to erysi])elas is an important but obscure 
fact. The disease occurs chi<‘fly in early niiihlh' life, hut is not uncom- 
mon at the extremes of age. It is more fre<(ueut in women than in men. 
The cold, wet months of late winter and early sj)ring furnish a large 
proportion of eases. 

Pathologic Anatomy and Pathology. — Krysiptdas prodnees a sero- 
fibrinous inflammation of the skin, the coeei growing in large numbers 
in the lymph spaces. Their solnhle toxins eaust* degenerative changes ot 
various kinds and degrees. The process vari(*s in d(‘pth in different cases 
and may extend deep in the eorinm. The proe(‘ss also extends laterallj’ 
and involves the blood cu})illnries and lymphatics. It may reach the 
regional lymphatic glands, hut rarely causes gt*nerul s(‘])tie{'inia or meta- 
static foci. Suppuration and necrosis are possibh* results, but suppura- 
tion, when it occurs, is sonudiiues the residt of se<*on<larv infcu'tion bv 
staphylococcus aureus or alhns. l^(‘uko<*yt,<>sis is almost always ])resent. 
The general symptoms are due to the toxins pnxlueed hy tlu^ germs. 

Symptoms. — The eaidicst symptom.s of tuwsijxdas art* tin* eonimoi] 
phenomena of sepsis — malaise, lo.ss of appetite, lussitudt*, or febrile ex- 
hilaration, etc. The stage of incubation vurit‘s from two days to twe 
weeks. A distinct chill is almost constant us tin* first markt'd symptom, 
Sometimes there is a series of slight chilly ft^elings. Vomiting, nausea, 
prostration, and fever then follow, the tt'inperature rtaiehing 102°-104° 
F., or even more, and continuing as a reinitteuf or int<*rmitt<*nt fever. 
Delirium is often pre.sent during the early febrile* stuge.s. For one or twe 
days the diagnosis may be in doubt, ospt*eiully if <*xposur<* is not known, 
Lymphatic tenderness may he present, or tlu*rc* may lie pain or a feeling 
of tension in the skin without evidence of ti*anma or inft*etion. Epistaxis 
occurs sometimes wdien the primary focus is in the* nose*. 

The characteristic lesion is a fiat swt*lling of the* skin, with a distincl 
abrupt edge, a rather rough surface, of more* or le*ss distinct red color, 
It occurs chiefly on the face, in the region of the nose, t*ar, mouth, and. 
in typical ‘‘medical” erysipelas, prexlnccs a l)utt(*rfly-shapcd area of dis 
ease, with its center on the nose. The affectt*d skiei feels hard and stiff, 
It enlarges by irregular advances at the (‘dgc, and is often checked where 
the skin is closely adherent to the deeper tissue*. The swt*lling is greatei 
where the deep tissue is loose, as in the eye*lids. The scalp is often in 
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volved, and when so temporary loss of hair follows desquamation. 
The surface may become vesicular, or may suppurate or become gan- 
grenous, the deep tissues may be involved, causing an inflammatory 
edema, or, may go on to abscess formation. 

The fever lasts during the active stage of the skin process, the whole 
length of the disease being from a few days to two weeks, or longer in 
some “'migrating” cases. After the inflammation subsides, desquama- 
tion follows. The affected area may long remain hyperemic. 

Erysipelas of the nose, mouth, ‘and phai’ynx is occasionally ob- 
served. It does not require special description, as the phenomena and 
treatment are those of septic inflammation, and the diagnosis of erysipelas 
should not be made unless there is an extension to the skin. 

Complications and Sequels. — Suppuration of adjacent sinuses is 
not uncommon; albuminuria with casts is almost constant, but does not 
often result in permanent kidney disease. Affections of the heart and 
pericardium are rare; pleurisy and pneumonia also. Peritonitis has been 
observed, especially in cases affecting the female genitals. Serous effu- 
sions in one or many joints may occur, less frequently suppurative 
arthritis. 

Diagnosis. — The diagnosis of erysipelas is not difflcult after the skin 
lesion appears. Before that, all infections must be thought of and 
searched for by appropriate methods of examination. 

Prognosis. — The prognosis is extremely variable. In previously 
healthy individuals, not in the extremes of age, erysipelas is, even if 
severe, usually followed by complete recove]^y. In the young — all new- 
born and almost all under one year die — the old and the cachectic, in 
diabetics, hard drinkers and arte riosclero tics, it is dangerous — often fatal. 
Erysipelas of the mucous membrane is serious; erysipelas of the scalp 
not always so. 

Erysipelas does not produce immunity, and often seems to increase 
the disposition to renewed infection. Many cases are known of yearly 
relapses, or even much more frequent ones. 


TREATMENT 

Internal treatment for erysipelas there is none. The iron and quinin 
so long used and still recommended are iiseless against the disease. In 
patients with other diseases appropriate treatment may be continued, 
unless contraindicated by special symptoms. 

Gloneral measures should be carried out as for other diseases. The 
vomiting of the onset should be allayed by draughts of hot water. A mild 
cathartic is usually beneficial. 

The diet should be simple and limited to liquids for the first few days 
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at least. Water or dilute fruit juices should be given fi’eelv. It is usu- 
ally more comfortable for the patient to be in a cool, rather dark room. 

Symptoms may be met as under other conditions. The fever, as a 
rule, does not require treatment, but, if it seems to, small doses of such 
antipyretics as phenaeetin (gi'. iii, gm. 0.2) may be u.sed. Tepid spong- 
ing is beneficial, but cold, full baths are not necessary, except in highly 
septic eases. 

Eor headache, restlessness;, or sleeplessness, a full dose of sodium 
bromid (gr. 40-80, gm. 3-6) should be given as nec*ossary. If sleei) has 
been lost, a full dose of chloral hydrate may be ad<lo(l (gr. 15, gm. 1.0). 

In potators the heart must be watched. Caffein, digitalis, or camphor 
hypodermically should be begun as soon as the need is suspected. 

Serums and vaccines have been used, including the serum of patients 
recovered from erysipelas, in doses of 8 c. c., but without showing real 
efficacy. Fornaca thinks the semm is not bactericidal, but lessens the 
virulence of germs. Both homologous and heterologous sera and vaccines, 
simple and polyvalent, have been used. Diplitheria serum has also been 
used by Chapiro, Tomaselli, and others, with good resiilts. It nmst bo 
remembered that erysipelas is a disease of varying severity and irrogiilar 
course. Many cases begin severely, but soon subsule. All kinds of drugs 
as well as charms and incantations have been used with groat satisfaction 
to their originators, but one should meet claims for sera and vaccines 
with the same criticism that we do toward iron, quinin, and other drugs, 
and require definite results comparable to that of quinin in malai’ia, or 
diphtheria antitoxin in diphtheria, before accepting recomnumdations or 
following them in practice. 

Local treatment offers many methods. All sorts of local sedatives 
have been tried, dry, wet, and in unguents. Some old po])ular i*eracdies, 
like brewers’ yeast, ai’e revived from time to time under the stiuudus of 
hypothesis. Among all local preparations, ichthyol, in the opinion of the 
writer, deserves first place. It is astringent, and so lessens the painful 
sense of swelling in the skin; it has an antiseptic action in the test tube, 
and, although in the body this can hardly be very great, the results in 
practice are apparently superior to those of simple compression methods, 
or to antiseptics like iodin. It can be used as an unguent, diluted with 
vaselin — 1 to 4 — or as a varnish (Unna’s formula): 


Ichthyol gm. 40.0 

Starch powder 40.0 

Egg albumen 1.5 

Water to make 100.0 


or combined with collodion or traumaticin, 1-3 or 4. 

Before using ichthyol in any form the skin should bo carefully washed 
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with soap and water. The ichthyol should then be rubbed or painted on, 
beginning about an inch beyond the margin of inflammation and cover- 
ing all the affected part. If the margin advances, the ichthyol should be 
applied beyond it as often as necessary. If relapse occurs the same treat- 
ment should be repeated. 

The writer would like to recommend another method of treatment, based 
upon a different principle. I refer to the artificial hyperemia of Bier. This can 
be brought about by hot air from any convenient source, but is most conveniently 
done by the bandage kept on continuously, either 11 hours or 23 hours at a time, 
with an intermission of an hour. In the case of erysipelas of the face a gauze 
bandage should be put on the neck and a garter elastic, furnished with hooks and 
eyes, fastened on with just enough constriction to cause moderate congestion of 
the face without mottling and without pain. On the extremities the usual com- 
pression bandage should be used. 

More heroic methods of treatment have been almost entirely aban- 
doned in practice, though not in text-books, and in severe cases may at 
times be resorted to. The chief methods are those of Hueter and Kraske- 
Kiedel, and consist in the use of free incisions into the affected part, with 
compresses saturated with carbolic acid, 3 per cent., or bichlorid of mer- 
cury, one per one thousand. 

Treatment of Complications. — ^Mild vesiculation requires no treat- 
ment. If suppuration occurs the parts should be kept as clean as possible. 
Ichthyol or other antiseptics may be used. Gangrene is to he treated on 
surgical principles. 

Meningitis is to be suspected when cerebral symptoms are severe. It 
is rarely present- but when it is, should be treated as under other cir- 
cumstances. 

The healing of other diseases by erysipelas toxins does not seem to 
belong to this chapter, but it may be mentioned that various diseases be- 
sides tumors have seemed to he favorably influenced by an attack of 
ei-ysipelas. Feilchenfeld has reported the healing of blennorrhea of the 
lacrimal sac, Stadler one of pernicious anemia. 
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SEPTICOPYEMIA 
Geokgk Dock 

DefLuition. — The \voi’d septicopyemia is a convenii'iit otie. hy which 
to designate certain forms of infection still incomplc-tcly hnown, or at 
least impossible thoroughly to •nnderstand during tlu' life of tlu‘ patient. 
It replaces with advantage some terms that came into use hefoi-e the 
details of infection wei-e as well known as thc-y now are, but it, is in truth 
a collective word, and is as objectionable as “fevi'r’’ or “dropsy,” biit on 
account of the practical difficulties of exact mierobic diagnosis it may be 
use.d until the various infections that now enttu* iuf(> it can Ixt distin- 
gniished, as we now distinguish typhoid and r<‘cmrrenl. ft'vcu’s. It replaces, 
especially, two older words that came into use before accurate* ideas on 
the subject were possible, and that are still used I'atlicr loosely, but with- 
out realizing the latter fact. 

‘‘Septicemia” is applied to conditions in whidi th<‘r<‘ is mieroluc in- 
vasion, \isually bactcx’ial, of the blood an<l tissues, without foci of sup- 
puration. It is more comprehensive than “bacti'ritauia,” which appeals 
to many as more precise. 

“Pyemia” is an old tei*m now u.sed in the .sense of an inl'is'tion with a 
pus focus, with intoxication — still spoken of as “toxemia'” — from the pois- 
onous substances formed by or fi’om the. genus iu tin* focus, or from the 
tissues affected by the germs or their pi*oducts. It is still a part of the 
conception of pyemia that metastatic foci may lx* set U]) by the action of 
germs carried from the primary focus. It is obvious that the differen- 
tiation of such cases from cases of septicemia do])ends upon mc'thods that 
are useful only when positive. Negative results oftt*u dt*pt*nd cdiiefly 
upon imperfect search. The source of a .se])tieemiu may lx* known, and 
its character determined by the examination of material from tlu* soiirce, 
as in puerperal disease. 

On the other hand, the local disease may he <lue to one germ, the 
general disease to a different one, as we see in staphylococcus infection 
originating in gonorrhea, or a streptococcus septicemia that has entered 
through a staphylococcus skin infection, 
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In many cases of septicemia and septicopyemia there is no discover- 
able local lesion during life. To such the term “cryptog*enetic” is ap- 
plied. In many cases no primary focus can be found in the most careful 
search post mortem, either because the primary focus or portal of entry 
has healed, or because there was no poi’tal in the sense of a gross solu- 
tion of continuity, the germs having entered through the skin or mucosa 
and having found unusxtally favorable conditions for growth. 

Etiologfy. — The causes of septicopyemia are numerous. The most 
important are streptococci, staphylococci, pneumococci, including the 
nearly related micrococcus viridans, colon bacilli, influenza bacilli, pro- 
teus, pyocyaneus, and anthrax, bxit other germs, such as typhoid bacilli, 
micrococcus tetragenus and Priedlander’s bacillus, may be concerned. 

Prom the list given it is clear that the practitioner should always at- 
tempt the exact diagnosis, just as he now aims to distinguish between 
typhoid fever and miliary tubercxxlosis. That he docs not depends not 
so much upon force of habit, which has made the idea of septicemia as 
satisfactory to many as that of typhoid, as it does upon the practical dif- 
ficulties in the exact diagnosis. Another reason is that the treatment of 
such disease must necessarily be upon a rather general basis. But even 
if the efforts at specific treatment have so far been disappointing, it will 
only be after we are able to distinguish each form of infection that we 
can draw accurate conclusions as to the result of treatment in actual 
cases. 

Pathology. — The pathologic anatomy involves the specific lesions, 
if the germ is one that can produce such; or there may be a primary 
focus, as said before, which may bo very minute. Prom this focus bac- 
teria may be swept out or get into the lymph or blood circulation, and 
by their presence or by their poisons, absorbed from them, produce other 
lesions or symptoms. We know little about the entrance of germs into 
the circulation, but we know that in some cases such invasions are very 
irregular in time and number of germs set free. The toxic effects may 
be so slight as to be unnoticed; or so severe as to cause the most striking 
clinical phenomena. 

Among the local lesions, next to suppuration, thrombosis and em- 
bolism are most important features. The thrombosis usually originates 
in an infectious phlebitis or arteritis. PTo satisfactory reason can be 
given for the fact that in some eases suppuration is severe, in others there 
is phlebitis or endocarditis, in others none of tliem, but marked growth 
of bacteria in the vessels, especially in the capillaries. 

Symptoms. — The symptoms of septicopyemia are of great diversity 
and of all degrees of severity. Chills, fever, sweating, especially inter- 
mittent fever with great excursions, sometimes as much as 8 or 10 de- 
grees Pahr., within a few hours, colla]ise temperature and cardiac 
arrhythmia, are perhaps the most striking. Malaria is still too often sus- 
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pected, and still other so-called tropical diseases, such as Malta fever. En- 
largement of the spleen is almost the rule in septicopyemia. Sometimes 
sudden pain and tenderness in the splenic region permit the diagnosis 
of infarct, which may lead to more accurate diagnosis than was possible 
before. Weakness, headache, anorexia, malaise, emucialion, sallow or 
suhieteroid complexion may be the chief features in another class. Be- 
sides headache, dizziness, insomnia, convulsions, delirium, and c(jma occur, 
especially when there is thrombosis or embolism or sup])uration within 
the cranium. Ketinal hemorrhages also occur. Leukocytosis is a fre- 
quent sign, but in some cases there is the blood picture of a primary 
anemia without leukocytosis. Joint pains and arthritis of all varieties 
are the characteristics of others; osteomyelitis is always to be looked for. 
Petechiae or larger skin hemorrhages, hematuria, or blood spitting are 
sometimes the clues to the existence of septicemia. 

Endocarditis is a frequent accompaniment of septicopyemia. Many 
eases diagnosed as the former are really cases of septicemia or septico- 
pyemia, in which the heart shows conspicuous symptoms; enlargement of 
dulness, weak muscular sounds, murmurs, and irregular rhythm are usu- 
ally present. Very often the enlargement of the heart is slight, either 
on account of the lesion being mitral stenosis, or beca\isc of the fact that 
from the feeling of weakness and tendency to high fevcw the heart is 
spared the exertion that w’ould otherwise cause enlarg(‘ment. 

Biagnosis. — ^The diagnosis may be made in many cases by a carefully 
taken history, with temperature record, and accurate physical examina- 
tion, including that of the blood. Exclusion of diseases that might cause 
a similar picture is an essential part of the work, d’he most impoi’tant 
single diseases to differentiate are rheumatism, malaria, typhoid fever, 
and miliary tuberculosis; next to these other aeut(i iuft‘ctious diseases, 
only necessary to consider in the early stages; later, with emaciation and 
anemia, chronic blood and constitutional diseases must be excluded. 

The diagnosis should always be completed by blood cultures, and cul- 
tures from any suppurative foci that may be found. As this is work 
that can only be done by experts, it is not necessary ti") go into details. 
In order to make the findings of scientific value the most exact differen- 
tiation of germs must be made, as in the ease of germs of the colon 
group. 

Prognosis. — ^The prognosis depends partly upon the nature of the 
germ, partly upon the severity of the infection, the previous health and 
resistance of the body, and the ability of the patient to seeirre proper 
treatment. 

Bodily resistance cannot always be estimated, but we know that the 
old, the drunkard, the diabetic, the cachectic, and the arteriosclerotic 
react badly to all infections. 

Streptococci usually give a bad prognosis. Eeeoveries have been re- 
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ported from all forms, so that an. absolutely hopeless prognosis should not 
be made merely upon the discovery of a septicopyemia. 

If a local lesion susceptible of surgical treatment can be found, the 
prospects are often better than in purely cryptogenetic cases. 

The duration of the disease before the discovery has an important 
bearing upon the prognosis. Many cases of pyemia from various causes 
are amenable in the beginning, but almost wholly intractable after sep- 
ticemia is well developed. Colon bacillus infections are especially dif- 
ficult to eradicate when of long standing, as compared with their early 
stages. 


TREATMENT 

Prophylactic Treatment. — ^Prophylactic treatment of septicopyemia 
is one of the chief aims of Listerian surgery. This is .probably not 
realized as universally as it should be, and numerous cases of local in- 
fection in the skin, bones, and peritoneum, gastrointestinal and genito- 
urinary tract, ears, and other organs are permitted to go on unchecked. 
The fact that many cases never cause serious trouble explains the com- 
mon neglect, but cases of malignant endocarditis, of brain abscess and of 
general sepsis develop out of them often enough to show, as in other 
diseases, that none can safely be considered trifling. 

Surgical Treatment. — Surgical details need not be described here. 
Radical healing, as early as possible, is the aim. 

Specific Treatment. — Specific treatment should be experimented 
with in various ways until the possibilities are exhausted. Even medicinal 
assistance for this object must not be abandoned. The early objection to 
such efforts — ^that it is impossible to use antiseptics that will not be more 
dangerous to the host than to the germs — is based upon an imperfect 
knowledge of the facts, though true in general. We know that different 
kinds of organisms show different degrees of sensibility to various 
poisons. The treatment of intestinal animal parasites illustrates this. 
The field, so far from being exhausted, has only been touched. iJlew 
preparations are sure to be invented that will have peculiar advantages 
and minimal disadvantages. Such preparations as colloidal silver salts, 
urotropin, and salicylates have brought disappointment to many, but in 
the results of their use we can find numerous suggestions for further 
trials, carefully observed and accurately controlled. It does not seem 
necessary to lay down rules for the administration of any of these prepa- 
rations, but one general rule should be emphasized: that they must be 
used early, and not deferred until the body is overwhelmed with infec- 
tious material. Another feature in the use of these and other similar 
substances is the importance of intravenous medication, as well as the 
more definite trial of intramuscular injections. 
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The use of sera and vaccines has been disajipointing- in many forms 
of sepsis, and the differences of action of sonic of these* infections, as 
compared with that of diphtheria and tetanus, has made many deny the 
possibility of future improvement. This may be the final verdict, but 
it is too early to abandon further invcstig'ation, and all methods that ap- 
pear promising from experiments on animals should be followed up in 
appropriate human subjects. 

Owing to the experimental chaiaeter of the ireatment and the fact 
that it should only he used where complete bactei-iologic e.xaminations are 
being carried on, with such other examinations as are indicated — opsonin 
determinations, hemolysis tests, compkunent fixation, etc. — details must 
be worked out in each case. In practice, even witli flu* most careful 
examinations, trials may be made of various prejiarations besides those of 
the germs cultivated, but without such cultures and all the oth(*r work 
the treatment cannot be considered any better than the crudest empiricism. 

Symptomatic Treatment. — The syin.ptoniatic trc'atnumt offers many 
details of importance. The possible dangers from exertion must he 
avoided by proper nursing. Fresh air treatment is often of decided ad- 
vantage, and patients with severe symptoms should bo in the open air, 
with all the necessary details. On general principles, as well as on ac- 
count of the danger from imperfect excretion of waste products in cases 
of infection, the alimentary canal should bo unloaded caidy and retention 
prevented by the use of enemata or colonic flushing at iiitcirvals. The 
function of the kidneys should be carefiilly observed, and stimulated by 
a sufficient amount of water regularly. Although the caidy hopes of 
tissue irrigation have been disappointing, the systematic use of physio- 
logic saline solutions has advantages in washing out toxins and in keeping 
up the vascular and cai*diae tone. The slow proctoedysis, as improved by 
Murphy, is the best way of using salt solution, giving 500 to 1,000 c. c. 
from one to three times a day. 

The food should be simple, easily digestible, and supporting. Eggs 
and milk are usually the chief elements of the diet. Broths, gruels, 
purees, and fruit juices, arrowroot and cornstarch preparations, and fruit 
jellies are useful aids. Tea, coffee, and milk or cocoa serve as stimulat- 
ing beverages. 

The question of the value of alcohol in septicemia is still unsettled. 
As a routine, I have for many years wholly excluded it in the treatment 
of all infections, and I have not been able to recognize any loss as com- 
pared with other cases treated formerly by myself, or now by other 
physicians. Perhaps as substitutes for food or as p.sychic pseudo-stimu- 
lants they may be useful at times, but I believe that hot drinks, hot saline 
enemata, ice hags to the preeordium, or the cold, full bath are more use- 
ful general stimulants. 

Certain other remedies may be used for vasomotor or cardiac weak- 
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ness. Among these are eaffein or strong coffee, strychnin, digitalis, and 
camphor, the latter hypodermically in the form of camphorated oil [also 
adrenalin. — ^Ed. ] . 

The gastric irritability of sepsis should he treated with cathartics 
and diet. The diarrhea, which may he an important, even vital, factor, 
should he treated hy cathartics, such as calomel or castor oil, colonic 
flushing, and such remedies as salol, bismuth, and betanaphthol. 

Pain should he treated with analgesics like aspirin, phenacetin, or 
niorphin, according to the indications. Efforts should be made to secure 
sleep hy the use of veronal, trional, hromids, and morphin. 

Delirium calls for the ice hag and hyoscin hydrohromate. 

Organic diseases like pneumonia must he treated as under other con- 
ditions. 

The danger of heart and vasomotor weakness must always he borne in 
mind. Even late in convalescence no sudden or prolonged exertion should 
he permitted. If there is endocarditis, the precaution must he most 
minute, 



CHAPTER XVII 
ACUTE RHEUMATISM 

(^Rheumatic Fever, Polyarthritis I nfectiosa Acuta Tdiopathica') 
Charles Lyman Greene 

Definition. — ^An acute febrile disease, associated with more or less 
profuse acid sweats, and characterized by an exiidative, nonsupj)urative 
inflammation of the joints and a peculiar tendency to secondary involve- 
ment of the endocardium, pericardium, and heart muscle. 

Course and Development. — Its development and course distinctly sug- 
gest an acute infection of the septic type, but suppuration is uncommon, 
and the direct mortality does not exceed two per cent., being due visually 
to cardiac complications of the malignant type, or to profound toxemia 
manifested by hyperpyrexia and major cei*ebral symptoms. 

It involves chiefly the larger joints, often in an orderly, progressive 
sequence, transferring its maxiimnn of swelling and pain from one joint, 
or pair of joints, to others. If untreated, it is of long duration, and, in 
any event, is peculiarly likely to I'eciir at longer or shorter intervals, 
unless a primary focus of infection is demonstrated and removed. Its 
toxin affects the valves or the heart muscle with peculiar frequency, the 
pericardium or pleura less often, the peritoneum rarely. Its chief effects 
appear in the mitral valve and the left heart ehamlx^r, this being espe- 
cially true in childhood, during which period aortic lesions ai'e relatively 
rare. Its almost specific response to certain remedies and radical proce- 
dures is of etiologic, diagnostic, and prognostic value. 

Portals of Infection and Causative Agents. — The onset and coxirse of 
acute rheTimatism have long suggested the presence of a germ as a causa- 
tive agent, and, in the light of reports made during the last decade, it 
becomes extremely probable that one or possibly several organisms are 
capable of producing it. The old metabolic theories, in which both uric 
and lactic acids played a prominent part, must be abandoned in the light 
afforded, not alone by the lack of proof offered in support of such assump- 
tion, but by the reports dealing with the recovery of germs from the joint 
tissues, exudates, endocardial vegetations, and, in rare instances, from 
292 
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the hlood of rheumatic patients, and also the surprising results of pains- 
taking research into the actual portals of infection. 

Achalme has reported an anaerobe resembling the anthrax bacillus, 
but his findings have not been sustained. Mantle, Klebs, Singer, Popofi, 
Leyden, Chvostek, Michaelis, Poynton and Payne, Westphal, Wasser- 
mann and Malkoff, Beattie, Ainley Walker, Beatson, Longseope, and 
others have reported a diplococeus or diplostreptococcus, and this organ- 
ism has been repeatedly recovered, grown in pure culture, and shown to 
produce consistently an acute arthritis in a large series of rabbits by 
inoculation. 

The diplococeus sometimes appears like a short-chain streptococcus, 
and is regarded by Poynton as a streptococcus in its ^"family” resem- 
blances, and a diplococeus in relation to “species.” 

This organism is recovered from acute rheumatic lesions, but is rarely 
found in the blood or joint exudate, though very readily, according to 
Poynton and Payne, Beattie, and others, in the areolar tissue underlying 
the synovial membrane. It is, perhaps, significant that it cannot be dif- 
ferentiated from the streptococcus pyogenes by any specific test. On the 
other hand, it grows by preference, thouffh not consistently, in diplococeus 
form. 

It is extremely small. It retains Gram’s stain but feebly. It shows 
greater resistance to drying. It produces acid earlier and more profusely 
than the streptococcus pyogenes. It grows readily in filtered cultures 
of that organism. Its grade of virulence is lower, and its tendency to 
produce abscess still less than that of the streptococcus pyogenes itself 
(Poynton). 

So far the profession, as a whole, has not been willing to accept these 
diplostreptococei or any single organism as the specific cause of the disease. 
On the other hand, the numerous reports bearing upon the intimate 
relationship between infections of the tonsils, accessory sinuses, and 
pharynx, in relation to rheumatism and endocarditis, go far to indicate, 
not only that rheumatism is an infection, but that it is associated in an 
extraordinary number of cases with chronic or acute tonsillar infections 
associated with the presence of the streptococcus and staphylococcus pyo- 
genes, the former being by far the most frequently isolated organism. 

Series reported by many observers show that the tonsils in such cases 
not only contain most frequently the streptococcus pyogenes, often in 
pure culture, but that individual cases yield in most instances strains 
differing more or less widely from this oraranism as found in other 
lesions. 

D. J. Davis, for example, in an investigation of forty-five cases of 
rheumatism, found a diverse fiora on the surface of the tonsils, but in 
the crypts pure, or nearly pure, cultures of a streptococcus, representing 
various strains, nearly all of which, when injected into rabbits in small 
21b 
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doses, produced an arthritis, in larger doses a septicemia. Erom the joint 
lesions the streptococci could he recoveretl and regrown. In these animal 
cases, however, the joint effusions tended to Leconie x^iruhnit, and the 
animals lived but a few days. 

The striking efficacy of the salicylates in tonsillitis is of interest, 
and the results of radical extirpation of the tonsils in patients afflicted 
with recurrent rheumatism are most suggestively favorable. Certain 
authorities, notably Giierich, are now advocating oi^eration, even during 
an acute attack. Such operations produce a temiiorary exacerbation of 
symptoms, but are undoubtedly effective in many instances as the writer 
can testify from a personal experience. At present the profession, as a 
whole, is not prepared to accept such radical procedure during an attack, 
but is more and more strongly in favor of a com]3lete enucleation in the 
intervals. 

The writer would have no hesitancy in recommending ihe radical iwocedure 
in lingering or persistently recurrent eases if the genei-al condition of the patient 
and the condition of the heart justified any sui*gieal undertaking. 

It would seem probable that many or most of the cases of acute rheu- 
matism represent the effects produced by the entrance' into the blood of 
pyogenic organisms, modified by their residence, rc'peated rc'proehvction 
in and x:)as3age through the tissues in which they wei’c originally lodged, 
which afford them prolonged periods of incubation and Hup]>ly the very 
conditions which would be likely to produce modifications of their pri- 
mary characteristics and virnlence. 

That organisms capable of jDrodneing snch an infection as rheumatism 
may he found in and on the tonsils, diseased teeth and gums, the nasal 
sinnsGS, the nasopharynx, the antrum of Highmore l)vonehicetases, and 
other foci seems more than probable at the xn-esent time. 

The question of chronic toxemia in I'clation, not alone to minor rheu- 
matic manifestations, but also to certain of those X'x^'^nliar conditions so 
frequently found in association with acute rheumatism and tonsillar in- 
flammation is worthy of consideration. Erythema nodosum, i)urpura, 
urticaria, angioneurotic edema, and the like arc freqiiently encountered, 
and their intimate relationship to both active and larval rheumatism has 
been seriously considered for many years on clinical grounds alone. 

In the same connection we may hope to find an exxffanation of those 
obscure infiammatory cardiac lesions lacMng a frank rheumatic history 
or even a definite admission of the patient’s tonsillar or other focal in- 
fections. 

It would seem from the reports of many skilled observers that not 
only may the tonsils be seriously diseased and filled with x^^ithogenie 
organisms without serious disturbances recognizable by the as 

an angina, hut that these organs may appear quite normal uxjon casual 
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examination, even wliile acting as incubators for pyogenic cocci and oft- 
entimes containing pus in considerable quantity. 

The effect of necrotic processes in so susceptible and permeable a 
tissue as the tonsil and the varying grades of toxemia produced by the 
absorption of such materials must be given consideration. Even in the 
absence of a genuine bacteriemia the body tissue may be profoundly 
affected by the materials produced by persistent germ activity and result- 
ing tissue destruction. Such incidents are no doubt of special frequency 
in childhood and early youth, at wliich time they may produce no more 
evidence of rheumatism than so-called “growing pains,” which have long 
been recognized as constituting in the child sufficient ground for a 
diagnosis of that condition. 

Poynton quotes Dr. Cheadle’s excellent summary of the general 
grounds upon which one assumes that acute rheumatism is an infection: 

“The occasional epidemic prevalence, the variability of type, the in- 
cidence upon the young, the occurrence of tonsillitis, of endocarditis, of 
pneumonia, of erythematous eruptions, the rapid anemia, the tendency to 
capillary hemorrhage and acid albuminuria; the implication of the joints, 
the relapses, the occasional supervention of hyperpyrexia, the nervous 
disturbances, the specific power of salicylic acid, are all suggestive of an 
infectious disease.” 

We can go little beyond this assertion at the present time. However valu- 
able and suggestive the offerings of modern research, however strong our individ- 
ual belief in the imminence of conclusive results, we must admit, nevertheless, 
that neither the finding of certain germs in the affected tissues nor the produc- 
tion of arthritis in animals inoculated with the recovered organisms is sufficient 
to prove these the specific causative factors, for, as Poynton says, many diseases 
are associated with an arthritis, or even an endocarditis, and many germs are 
competent to produce these conditions in animals. 

It has been shown repeatedly that arthritis may be caused by the 
gonococcus, various streptococcus strains, bacillus coli, influenza bacillus, 
bacilhxs tyj)hosus, micrococcus melitensis, tubercle bacillus, the spirochete 
of syphilis, and the plasmodium malarise, as well as by the unknown causa- 
tive agents of measles and scarlet fever and a diphtheria-like bacillus ob- 
tained by Drs. ‘William Murrell and Braxton Hicks in gleety discharges. 

On the other hand, one must admit that the streptococcus or diplococ- 
cus heretofore described is found with remarkable regularity by Poynton 
and others, and produces in susceptible animals the chief lesions and com- 
plications of acute rheumatism with suggestive constancy. The fact that 
the arrangement of the organism is sometimes that of a diplocoecus and 
at others that of a streptococcus is especially interesting in its relation to 
the findings reported by those investigating the flora of diseased tonsils. 
Furthermore, as recent statistics show a preexistent or coincident tonsil- 
litis in eighty per cent, of the cases of acute rheumatism, to which may 
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be added the growing recognition of the fact that oftontliiu’s an acute or 
extremelv sli<dit tonsillar infection antedates tbe arthritis by three weeks 

t/ O m ^ • 

or more, we must admit the close connection between certain known in- 
fections of demonstrable etiology and the phenomena described under 
the head of acute rheumatism. 


TEEATMENT 

Pkophylaxis 

It would seem that proper care of the nose, throat, and teeth in chil- 
dren and adults alike constituted the first factor in the light of our 
modern knowledge, and with this one should consider the nc^cossity for 
prompt and radical treatment in relation to chronic infections of the 
upper air passages, and especially wdth regard to the tonsils. 

Indeed, the early removal of adenoids' and diseased tonsillar tissue especially 
represents an imperative necessity, not alone because of the relationship between 
focal infections and acute and chronic arthritis but been usd of the i-etarded de- 
velopment and impaired nutrition which may and midoubtedly d(jes intlueuee 
the entii'e after lifetime of such unfortunates. 

A family history of rheumatism, delicacy of structure, and poor nutrition 
should make one especially solicitous concerning any child. 

Aside from this, properly regulated exercise, fresh aii*, the proper 
choice of an occupation, proper clothing, and the avoidance of sudden 
chilling of the surface in the presence of poor nutrition and fatigue are 
the chief matters to be considered. 

Indications for Direct Treatment 

One must consider, first, pain; second, fever; third, the swollen and 
tender joints; fourth, the tendency to profuse acid sweats; and, fifth, the 
liability to complications, especially on the part of the heart. 

The first and primary necessity is absolute, prolonged rest in bed, and 
this rest should be both physical and mental, inasnnich as such patients 
are usually irritable, excitable, intolerant of noise, and most apprehensive 
of jarring and handling of any sort. 

There is no disease in which a trained nurse plays a more important part., 
and she should he given absolute authority as the physician’s deputy in the 
sick-room. 

She will endeavor to secure quiet, sunlight, an abundance of fresh air, 
and a uniform temperature in her patient’s room. 
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She "will endeavor to secure a bed of the proper height with good 
springs, a hair mattress, and an abundant supply of bed clothing. 

Whenever possible a single or three-quarter size bed should replace the double 

bed. 


She will arrange the garments worn by her patient so that they can 
be opened both front and back to facilitate examinations, and the fre- 
quent changes of clothing required on account of the profuse sweating 
incident to the disease and often increased temporarily by the form of- 
treatment usually adopted. 

In cases where the pain is severe and persistent, immobilization of the 
affected joints affords great comfort to the patient and is easily achieved 
by splints, the free use of cotton to provide packing, and a flannel bandage. 

Some prefer to use the plaster of Paris east, and in certain instances it 
is of great value. Ordinarily, however, it is a nuisance to apply, difficult to 
remove without giving the patient pain and is likely to be left too long in situ 
and necessitate more after-treatment to secure mobility of the joints than would 
ordinarily be required. In most eases, according to the writer’s experience, the 
free use of cotton to pack the joints, light flannel bandages, and a proper 
use of pillows for support have made the use of actual fixation apparatus quite 
unnecessary. 

The prolonged use of splints is seldom necessary or wise because of the 
prompt subsidence of pain under treatment and the tendency on the part of the 
disease to shift its seat after a few days. 

In severe cases it is often perfectly justifiable and indeed indispensable 
that morphin should he used until the patient is fully under the influence 
of the anti-rheumatic remedies prescribed. 

The greatest care should he observed in its use, and, whenever possible, 
the nature of the remedy should be unknown to the patient. The same or greater 
necessity exists for its avoidance in minor subsequent attacks as during the 
course of the disease. 

The preparations of opium are invaluable as a temporary emergency 
measure, but pernicious and dangerous when otherwise employed, for in 
such patients morphinism is very easily established. 

With respect to the clothing of the patient there is some difference of 
opinion, but most physicians prefer the use of flannel next to the skin, and some 
would use light blankets in place of sheets. Against this latter plan there is 
much to be said on the part of both the nurse and the housekeeper, and if the 
sheets are frequently changed and the patient’s own garments are soft and 
warm it is in most instances unnecessary to replace sheets by blankets. 

Rheumatic patients are peculiarly sensitive to changes in temperature, 
and every effort should be made to avoid direct drafts and sudden tem- 
perature variations. This need not hinder proper ventilation. 
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If any actual chill is experienced at any time the promptest measures 
should be taken to procure a reaction by the use of external heat and ad- 
ditional bedding. It is, howevei*, wise to keep the actual covering as 
light as possible and the room warm, as the weight of the bed clothing is 
often a torment to the sufFerer, who must at times be furnished with 
cradles or some other device that will remove what to him is an unbear- 
able weight. The experienced nurse will often pin the bed clothes to the 
footboard of the bed instead of tucking them in in the usual manner and 
protect tlie patient by the proper draping of an extra blanket or rug. 

The clothing requires frequent changes, and, in view of this fact, the 
value of having the garments open front and back will be at once ap- 
preciated. 

Such patients do not need to be fully bathed at frequent intei'vals, 
but will usually endure and even enjoy a gentle sponge with very hot 
water (with or without alcohol), which should be renewed as soon as it 
feels anything bxtt hot to the patient. 

The diet need not, and should not, be of the starvation variety, but 
should contain a sufficient number of calories to maintain the patient’s 
nutrition, and at the same time be simple and easily digestible. 

During the height of the fever a liquid and semi-solid regimen is indicated, 
though, as rarely happens, if the patient desires some simple but moi-e sub- 
stantial feedings and eats with relish, he may be allowed them. With the sub- 
sidence of fever, the clearing of the tongue and reestablishment of appetite, his 
feeding should be promptly increased. In this disease appetite is usually re- 
placed by indifference or even repugnance to food and the patient is careless 
alike of savor or flavor. 

Lactone is an admiraile food if properly prepared, hut if fresh whole milk 
he preferred the patient should take not less than two quarts in tioeniy-f otir hours. 

It is well to dilute the milk by adding boiled water equal to one-half its 
bulk and 30 grs. (2.0 gm.) sodium citrate should be added to each pint (500 e. c.). 

The excessive thirst resulting from the fever and profuse sweating should be 
met by- the free exhibition of water, preferably in the foim of alkaline mineral 
waters, imperial draught, barley water, or slightly sweetened lemonade and free 
water drinking should be encouraged throughout the entire course of the disease. 


Tbeatmext by Deijgs 

The first step in prescription writing consists in ordering a dose of 
calomel to be followed by a saline cathartic, and if the attack bo severe it 
will be necessary to order an opiate to relieve the distress involved in the 
employment of the bedpan and other necessary procedures. 

The vital matter in relation to specific treatment is to choose the main 
drug and so administer it as to bring the patient under its influence in the 
shortest possible time. 

Some excellent authorities still adhere to the doctrine of no drug 
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medication in mild cases of acnte rheumatism, but in the light of modern 
knowledge it would seem that such advice is not only faulty but actually 
dangerous. 

If, in dealing with rheumatism, we are facing a condition of toxemia, 
and if we have any reason to believe that the toxin is derived from the 
reaction of susceptible tissues to pathogenic organisms, we certainly 
should use at once and radically those remedies which experience has 
shown to be of especial value in combating the toxemia. 

Something should be said with relation to the continuance of drug treatment 
after the subsidence or marked amelioration’ of active symptoms is secured. 
There would seem to be no adequate reason, no such danger in prolonged admin- 
istration in the case of most of the drugs used in rheixmatic fever as would 
justify the abrupt and complete withdrawal of the medicines as advocated by some 
clinicians. 

On the other hand, it may justly be asserted that too hasty with- 
drawal of what is essentially specific medication may result not only in 
the early recurrence of the disease, but in cardiac complications which 
might otherwise have been avoided. This is not to be taken as an asser- 
tion that the salicylates or any other group of drugs directly affect the 
course of an endocarditis when this is once established. They are one 
and all singularly impotent under such conditions. On the other hand, 
they do serve to- shorten the course of an infection which by its continu- 
ance threatens the heart. 

It is the custom of the writer to reduce the dosage of the medicines employed 
but to continue them for two weeks at least after all symptoms of an aeide 
infection have subsided. This may and often does necessitate the use of a 
second choice drug, but it is easy to find one that permits of long-continued 
effective use. 

Salicylic Acid and Its Congeners. — ^Many practitioners still prefer the 
salicylic acid crystals in hourly or two-hourly doses of grains (0.5 
gm.). It is entirely probable that equally good results are to be secured 
with less disturbance by the use of sodium salicylate or the strontium salt 
in the same dosage, l^ot less than ten grains (0.6 gm.) should be given 
every two hours, and the same amount of sodium bicarbonate may be 
simultaneously administered, or given in the intermediate periods. The 
patient should receive not less than two drams (8.0 gm.) daily during the 
acute stage of his illness. If the stomach he irritable, and it seems un- 
desirable to substitute another drug, clysma may he used, in which cases 
the dose should be doubled or increased at least one-half. With the gen- 
erous list of drugs available this is seldom or never necessary. If, how- 
ever, this method be adopted, care shoifid be taken to employ 60 or 80 c. c. 
(§ii to iii) of water as a ddnent, and to introduce the dose high in the 
bowel. 



300 


ACUTE EHEUMATISM 


[Sodium salicylate may be given in very large doses by the bowel, 
suspended in starch — as much as 300 grains in one dose having been 
given. I have a fear of such large doses, and ordinarily so large a dose 
is not necessary. In some eases the toxic eifeets of the drug are j)i'oduced 
by normal doses. — Editor.] 

Samcin. — Salicin is highly valued by many excellent authorities. In 
the writer’s hands it has proven weaker and less certain in its action than 
the other preparations. Burney Yeo recommends it strongly in doses of 
from 15-30 grs. (1. 0-2.0 gms.) every two or three hours, combined with 
one-half the amount of sodium citrate. 

Salol. — Salol in large doses, i. e., 15 grains (1.0 gm.) six or eight 
times daily, is sometimes useful, especially if the stomach be irritable, 
but it is far less efficient than are the salicylates themselves. 

SAniPYEiiT. — Salipyrin is another preparation, tasteless and unirritat- 
ing, and of decided value as an alternative drug where other remedies 
are not well borne. It is administered in doses of fifteen grains (1.0 
gm.) four or even six times daily. 

Aspirin. — ^For the prompt relief of pain and amelioration of the general 
symptoms of the disease the writer knows of no remedy moi*e certain or efficient 
than aspirin, unless it is antipyrin. 

It is given in doses of fifteen grains (1.0 gm.) from four to six times 
a day in powder or capsules, and, if water or milk bo taken freely at the 
time of administration, is quite unlikely to produce any irritating effects. 

Antipyrin.— Antipyrin is a remedy of great value and extraordinary potency 
in most cases of acute rheumatism, but needs to be carefully watched on account 
of its depressant effects, though in this respect it would seem to be far less 
dangerous than acetanilid. In doses of ten grains (0.6 gm.) four times a day 
it is often extremely efficient, and may be given in five-grain (0.3 gm.) capsules 
or in peppermint water. 

The reduction of pain under either antipyrin or acetanilid is rapid, and in 
most instances rheumatic patients seem to have a special tolei’ance for the former 
drug. The writer has used it for many years and found but few eases which 
did not promptly and satisfactorily respond- 

Some of our foreign confreres maintain that it is of especial value 
in giving protection to the heart, but if this be true it must be chiefly 
because of the rapidity of its beneficial effects and the consequent prompt 
delivery of the patient from the threat of a profound toxemia. 

StryclmiaN — is a wise plan to use moderate dosea otrmhma 
of severe rheumatism, even though they are undBi 
rheumatic treatment. 

Acetajailid — ^Acetanilid is also eff 
in no way superior to antipyrin. 
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Phenacetin — Phenacctin, in doses of from 7^2 to 

15 grs. (0.5-1. 0 gm.) three or four times daily, often serves an excellent 
purpose. It is unirritating to the stomach, but slightly depressant and 
markedly relieves the pain and reduces the fever. 

nearly all of the preparations named and especially the salicylates 
may produce nausea and gastric distress. The salicylates also tend to 
cause tinnitus aurium, in some eases vertigo, and in most an increase of 
the sweats. The coincident administration of an alkali will usually pre- 
vent the more serious of these manifestations. 

Among other symptoms ascribed to them may be mentioned excessive 
nervous irritability, delirium, and a form of dyspnea characterized by 
excessively slow, deep respirations. 

Hemorrhage from the nose, throat, and intestines has been reported, 
but these, like the symptom of albuminuria or true nephritis, seem less 
to be ascribed to the medicines used than the original toxemia associated 
with the disease. It is hardly necessary to state that the appearance of 
any marked or important symptom of overdosage demands a reduction of 
dosage or the use of another remedy. 

The use of antipyrin is occasionally accompanied by rashes of the 
morbilliform or scarlatiniform variety. 

Other Forms or Tebatmeht 

Vaccines and Sera. — These have been tried, but the results so far 
have been unsatisfactory or inconclusive. 

The Alkaline Treatment. — This, as an independent primary method, 
is practically obsolete, and, as such, has never rested upon any substan- 
tial basis. 

[It sometimes acts when everything else fails. As following the 
original salicylic treatment, it is valuable in the prevention of relapses. 
In order to obtain the best results the urine must be made alkaline. — 
Editor. ] 

Sodium Citrate or Eicarbonate. — ^It is well to use sodium citrate or 
bicarbonate freely in connection with other remedies, but these sub- 
stances possess no specific antirheumatic qualities whatsoever. 

Treatment During Convalescenob 

First: Avoid the resumption of active exercise for at least six weeks after 
the acute symptoms of any severe attack have subsided, and insist upon rest in 
bed for four of them. 

Second: Examine the heart, both as to sounds and outline, with the utmost 
care and at frequent intervals during this period, and at longer intervals for 
months thereafter. 

Third: Pay especial heed to subjective symptoms, such as pain, easily induced 
fatigue, precoi’dial oppression, and dysionea. 
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Fourth: At the earliest opportunity secure the removal of diseased tonsils 
and the eflfteient treatment of suppurating or chronically diseased sinuses, carious 
tfteth, pyorrhoea alveolaris (Riggs’ disease), and like sources of infection. 

Fifth: Do not fail to treat vigorously and persistently the almost invariable 
anemia. 

Sixth: Use every possible measure to maintain or impi-ove the patient’s 
nutrition. 


Symptomatic Teeatmekt 
Hyperpyretic Cases 

In the cases of hyperpyrexia, in which there is usually a sudden rise 
of temperature, running to 107-8°, or even 112° F., as in a case reported 
hy Edwards, the patient’s condition at once becomes critical, and, in the 
absence of prompt and radical treatment, the death rate is extraordinarily 
high. Such cases are likely to become stuporous, delirious, or actually 
comatose, combining the symptoms of the hyperpyretic complication with 
those of so-called “cerebral rheumatism,” though this latter is still sepa- 
rately referred to as a special form in which apoplectic accidents occur. 

The proper treatment consists in immediate recourse to cold baths 
exactly as these would be applied in typhoid fever, and an immediate 
resort to stimulants to anticipate or combat the cardiac weakness which 
generally accompanies the condition. It is said that under such treatment 
more than one-half of these cases recover. 


Insomnia 

This is often a persistent and troublesome symptom long after the 
active symptoms have abated. 

Resort to the bromids, veronal, and other such remedies may be abso- 
lutely necessary, but fresh air in the sleeping room, iron, good feeding, 
hot drinks, or, better still, a light hot feeding at bedtime and a mild 
course of cardiac stimulation will often work wonders. 


Treatment of Cardiac Complications 

The management of endocarditis, pericarditis, and myocarditis, or 
pancarditis, occurring during the course of acute rheumatism, differs in 
no material respect from the same lesions as encountered under other 
conditions. 

The icebag is one of the best agents for reducing pain if present, re- 
lieving the oppression so commonly experienced in connection with the 
development of all three of these lesions, and cardiac stimulation may be 
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resorted to when necessary, though seldom very useful in any one of the 
cardiac complications in their earlier stages. 

On the other hand, absolute rest is of the utmost importance, and in this 
connection it may again be stated that too much emphasis cannot be given to the, 
necessity for such rest, not only in the presence of cardiac lesions, but during 
and for some weeks after a severe attack of inflammatory rheumatism. 

It should he remembered that the myocardium is always more or less 
aifeeted, that an endocarditis may exist before a murmur becomes audible, 
and that even a severe myocarditis may be extremely obscure and lack 
all frank symptoms. 

The writer firmly believes that practically every case of severe acute rheuma- 
tism involves the heart muscle to a greater or less extent, although in the ease 
of both muscle and valves the effects may be only temporary. He further 
believes that, in respect to the myocardium especially, the ultimate result depends 
largely upon the treatment which these victims receive, not only during the acute 
attack but after it, and that rest and generous but judicious feeding in con- 
valescence play an all-important part in this connection. In the past the tendency 
has been to underfeed such patients and allow them to leave their beds and resume 
active exercise far too soon. 

In tbe case of this, as with so many other infectious diseases, notably 
influenza, far too little care is taken to protect a heart muscle thoroughly 
poisoned by the toxins of disease, and to watch over it during conva- 
lescence. Again and again one sees cases in which cardiac oppression or 
pain has never been absent since the original attack, and one cannot but 
feel that the issue would have been more favorable had the physician in 
charge of the ease been more insistent upon prolonged rest. 

The greatest care is necessary both during and after an attack in re- 
spect to the avoidance of exertion. A rapid pulse, irregularity, precordial 
oppression, subjective fatigue, blurring or reduplication of heart sounds, 
and especially any marked increase in the cardiac outline should be con- 
sidered quite as important as murmurs so far as they relate to treat- 
ment. 

Acute pericarditis developing during rhemnatism may demand an 
opiate, but is remarkably responsive to antirheumatic remedies. 

If heart weakness appears, and at whatever the period, cardiac stimulation 
is indicated even though it prove inefficient. On the other hand, no attempt 
should be made to drive a heart simply because a murmur is present. At all 
times we are treating heart muscle weakness and not a murmur or vegetation 
merely. 


The Anemia of Acute Rheumatism 


There are few diseases in which anemia is more rapidly produced, and 
attention should always be paid to this feature during the period of con- 
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valescenee. The degree of anemia and tlie tvpe are ahont the same as that 
encountered in a ease of long-established, moderate chlorosis or an early 
secondary anemia, and the condition rapidly disappears under the use of 
generous tonics and good food. It is seldom of high grade, but if un- 
treated it unquestionably predisposes the patients to recurrent attacks, 
and constitutes an added source of danger in connection with the circu- 
lation. 

Meningitis 

Cases of meningitis have been reported which were believed to be of 
rheumatic origin, and in any event developed in connection with and 
during an acute attack. It is a rare eonq)lieation, and when it exists is 
apparently unrelieved by antirheumatic treatment and subject to the 
same therapeutic management as other forms of meningitis. 

Neuralgia 

Persistent neuralgias appear in connection with, or more often fol- 
lowing, acute rheumatism, and are, as a rule, very mai*kcdly inqn'oved by 
the salicylates, and still more so by aspirin, antipyrin, or phonacetin. In 
many instances these neuralgias, though at first presumably due to the 
toxins of the primary disease, are perpetuated by unrecognized or un- 
treated anemia, or represent the persistence of disease in the accessory 
sinuses. 


Ohorea 

There can he little doubt as to the connection between cases o£ chorea and 
rheumatism, or, at least, between chorea and those oi-ganisins rc]U’esenting the 
cause of the chronic focal infections now believed by many to be responsible foj’ 
the development of rheumatism itself. 

The statistics concerning the prevalence of the condition differ some- 
what widely and correct figures are probably unattainable because of the 
tendency of the disease to develop in childhood, when rheumatic manifes- 
tations are diverse and. atypical, exceptionally mild for the most part, and 
in many instances entirely overlooked. 

In Osier’s series but 15.8 per cent, of his choreic cases gave a definite 
history of antecedent articular swelling, either acute or subacute, but in 
thirty-three eases there had been pains sufficiently marked to be entered 
in the history. These raised the percentage to nearly twenty-one, which 
closely corresponds to his Johns Hopkins series, which showed a percent- 
age of 21.6 per cent. 

Unfortunately, we do not possess sufficiently full and accurate statis- 
tics at the present time concerning antecedent inflammations of the throat. 



TEEATMEi^T 


305 


the presence of adenoids, and inflammations of the accessory sinnses to 
furnish proper ground for a positive assumption that the connection be- 
tween chorea and these infections of the throat and nose is the same as 
that observed in the case of acute rheumatism itself. Mxich proof has 
been presented, however, and this opinion is constantly gaining ground. 

It will be remembered that in chorea over 70 per cent, of the cases 
occur in the female, and that in children the predominance of acute rheu- 
matism in the female is a striking feature. 

The remarkable incidence of endocarditis in connection with chorea 
is also suggestive in relation to its connection with rheumatism, and yet 
more so, perhaps, in relation to antecedent infections of the nose and 
throat. In Osier’s study of the literature he found seventy-three autopsy 
records in choreic eases, and but twelve of the subjects were free from 
endocarditis. The form of endocarditis is almost always simple, and peri- 
carditis is seldom seen in the absence of active rheumatic symptoms. 

The treatment of chorea as a complication or sequel of rheumatism does not 
differ materially from that prescribed tnider other conditions. It is often strik- 
ingly benefited by the antirheumatic remedies, and it would seem that in the 
future more attention should be given to the removal of any possible source of 
chronic focal infection. 

A number of interesting reports have appeared relating to the prompt 
relief of chorea after tonsillectomy and operations have been performed 
even during the attacks with apparent success. 

Acute Scarlatinal Arthritis (^Scarlatinal Rheumatism') 

Incidence. — The disease appears most frequently as a complication of 
the exfoliative stage of scarlet fever. 

It is usually polyarticular and in most cases begins in the hands rather 
than in the feet or ankles. The fever is usually of moderate degree and 
the joint symptoms are relatively mild and peculiarly fleeting, though the 
disease may be prolonged by the involvement of previously unaffected 
joints. Pain and swelling are less severe than in well-developed primary 
rheumatic fever, and the entire process usually lasts but a few days. 

Its incidence depends apparently ui)on epidemic variations, but it is 
certainly a relatively rare condition, if one considers the total number of 
cases observed over a period of years. 

[Still rarer is the pyemic form, of which I have seen three cases. — 
Editor.] 

Treatment. — ^Ho drug exerts a specific influence. Aspirin, salipyrin, 
or the salicylates proper are usually given with varying effect. Full doses 
of quinin have been highly recommended. 

[The pyemic form is treated as a septicopyemia. Locally collections 
of pus should be evacuated as early as possible. — ^Editor. ] 
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Syphilitic Arthritis {Syphilitic Rheumatism) 

Luetic arthritis may be monarticular or polyarticular. The acute 
form usually involves several joints, whereas the subacute type is more 
often limited to one. More than three joints are seldom affected in either 
form. 

A remittent fever is usually observed, and the objective symptoms 
may or may not be well defined. 

Pain is moderate as a rule, and the ailment responds promptly to anti- 
luetic remedies. 

Acute joint symptoms occur usually at the time of the appearance of 
the secondary eruption, but may be associated with the earlier tertiary 
period. 

Treatment. — ^Usually the iodids promptly remove all symptoms. Sal- 
varsan may also be employed. Local applications of mercuiy ointment 
are recommended with massage and temporary, partial, or complete im- 
mobilization. If not correctly diagnosticated and appropriately treated, 
even the acute form may persist for many weeks. 

Gonococcic Arthritis {Gonorrheal Rheumatism — Gonorrheal Arthritis) 

This disease is ordinarily associated with an active urethral or vaginal 
discharge, due to the ^gonococcus of Neisser. If subsequent attacks oc- 
cur, as is not uncommon, this specific organism may be lacking in any 
gleety or purulent discharge present at the time. Murrell and Hicks have 
reported the recovery of a diphtheria-like bacillus »in gleety discharges 
lacking gonococci and report the cure of certain of these cases with au- 
togenous vaccines. 

The ailment may result from infection of any mucous membrane, and 
it would seem that previous attacks of rheumatism, strains, and joint in- 
juries act as factors of predisposition and localization. It was formerly 
thought that this form of arthritis was largely confined to the male sex, 
but it would seem that in the light afforded by modern baeteriologic meth- 
ods the disease will prove to be about equally prevalent in the two sexes. 
It is by no means uncommon in children, and is readily disseminated in 
institutions. Murrell states that as seen in children the disease is usu- 
ally polyarticular and may affect both the small and large joints. 

In 75 per cent, of the cases the knee joint is primarily affected, and 
there is usually no inflammation or pus formation. The joint or joints 
affected may be either very painful or but slightly so. It comes on usu- 
ally during the third or fourth week of the disease, but may occur within 
ten days of infection, or be postponed for some time after all purulent 
urethral discharge has ceased. 
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Its onset is seldom abrupt and is usually unattended by chill or high 
fever, though the temperature may be elevated one or two degrees. 

Its duration varies from a few days to several months, but elu’onieity 
is the rule, and marked deformity and considerable disuse or atrophy may 
result. 

One joint only is chiefly or alone involved in most cases, but it may be 
polyarticular and involve the shoulder, hip, wrist, hands, feet, or, indeed, 
the temporomaxillary, sacroiliac, or sternoclavicular articulation. 

In polyarticular gonorrheal arthritis the case may strongly resemble 
acute rheumatism, save that the joint symptoms are strikingly persisting, 
rather than shifting and fleeting in character. There is less redness of 
the skin, and the joint swelling and pain do not markedly respond to 
salicylates. In all such cases every joint should be tested for pressure- 
tenderness, which is frequently present in most unexpected and unusual 
situations without outward and visible signs of inflammation. There 
may also be tenderness in the muscles and aponeuroses. 

Heart complications are uncommon, but may occur, and gonococci 
be recovered after death from vegetations, or, during life, from the exu- 
dates and blood. Such attempts may fail, however, and make the diag- 
nosis dependent upon existing or recent urethral infection and lack of 
response to the salicylates and to mercury. 

Treatment. — The urethritis must be cured by appropriate methods. 
Strictures must be relieved, and the patient himself and the affected joint 
or joints be put at rest. 

Absolute fixation for more than a few days at a time is unwise by 
reason of the readiness with which adhesions form in such cases. 

BiEit’s Method. — In a recent article by Bier and Baetzner it is 
claimed that the “hyperemia method” of the former is especially effective 
in gonorrheal rheumatism, however severe its type. The general technique 
is thus described: 

“For the production of passive hyperemia it is best to use a thin rub- 
ber bandage, about 6 cm. in width, and from to 2% m. in length. 
This is applied as smoothly as possible round the limb to be treated, in 
several turns, one over the other, to form a broad girdle near the trunk. 
There is no need for a pad underneath. For use on the thigh a more sub- 
stantial bandage is used; while for the shoulder are used lengths of soft 
rubber drainage tube, about the thickness of the finger, covered with felt 
up to each end. This inclosed tube is applied, well stretched round the 
affected shoulder from the axilla, and fixed as a ring by means of a pres- 
sure forceps, which can be replaced by a knotted turn of bandage. This 
ring of tube is then stretched well toward the middle line over the affected 
shoulder, and kept from slipping by means of a girdle, passed round the 
thorax before and behind, and fastened together under the healthy axilla. 
Over prominent parts of bones, especially over the exposed clavicle, and 
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also in tlie axilla, careful padding with, cotton-wool is necessary. Through- 
out the duration of the congestion careful attention nmst be paid to the 
skin at the site of constriction. This is best done with spirits of camphor 
and zinc-powder. Eczematous and other lesions are thus avoided. The 
degree of reaction resulting from the congestion differs according to the 
acuteness of the disease and the patient’s capacity for reaction. The most 
complete result is shown by inten.se exacerbation of all the inflammatory 
symptoms, by great swelling, and by a vivid, hot, and tiery reddening, 
which ‘extends over the whole limb as far as tlie bandage. In some cases 
only a uniformly warm swelling is observed, without any special increase 
in the inflammatory redness. In other cases, again, only a moderate 
swelling, pale and whitish, is obtained. 

“As regards the proper degree of congestion two conditions are par- 
ticularly essential. The congested limb must feel -^varni. Cold limbs are 
not hyperemic, but rather anemic, so that the object of the congestion 
entirely fails. Then, again, there must bo complete absence of pain. 
The correct technique provides for a period of congestion lasting from 
20 to 22 hours each day. During the interval of rest most of the edema 
set up is absorbed, the limb being kept •well raised. Should the actual 
acute inflammation have ceased, then the hot-air bath comes properly into 
play, the object now being to resolve the old infiltrations, adhesions, and 
stiffnesses. For hot-air treatment use is made of the simple woodtm 
boxes, designed by Bier, which are lined with asbestos, and are heated 
by a gas or spirit flame through a flue. Treatment for half an hour at a 
temperature of about 100® 0. is the most suitable.” 

Treatment by autogenous or stock vaccines has been highly recom- 
mended, but has not so far been proven of great value. 
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CHAPTER XVIII 
ACUTE BACILLARY DYSENTERY 
Ohaeles Waeeen Duval and Isaac Ivan Lemann 

GENERAL INTRODUCTION 

The name dysentery is primarily a clinical term, and is applied to 
several conditions of the intestinal tract that are characterized by tenes- 
mus, mneons and bloody stools, and mild or severe toxic symptoms. The 
classification of the dysenteries is still confusing in spite of the generally 
accepted division into amebic and bacillary. Clinically we recognize 
acute and chronic forms of the disease. Epidemiologically we speak of 
sporadic, endemic, and epidemic dysentery, while etiologically wo recog- 
nize bacillary, amebic, and still other forms due to animal parasites. As 
this chapter has only to do with the dysenteries caused by a specific bac- 
terium we will confine our remarks entirely to this phase of the subject. 

Definition.'' — Bacillary dysentery is an acute infectious disease 
caused by a specific bacillus, and characterized by an acute inflammatory 
process of the intestinal mucous membrane, more especially that of the 
large gut. The disease may be dudded into (1) the epidemic form which 
is caused by the true Shiga bacillus and (2) the sporadic or endemic type 
which is due to some one of the para-dysentery bacilli. 

Although bacillary dysentery is an extremely prevalent disease, oc- 
curring in epidemic form in the tropical and temperate zones and appear- 
ing endemically throughout the world, its etiology was obscure until 1898 
when Shiga determined, with scientific accuracy, the causal agent in the 
acute epidemic variety. The etiological importance of Shiga’s discovery 
has been thoroughly exemplified by many investigators in all parts of 
the civilized world. Elexner and his co-workers are largely responsible 
for our present knowledge of the etiology of bacillary dysentery other 
than the epidemic form. The investigations of Duval and Bassett in the 
summer of 1902 demonstrated an etiological relationship between a spe- 
cific bacillus (para-dysentery) and infantile summer diarrhea. 

Since the determination of the causal agent in the various forms of 
acitte dysenteries has an important bearing upon serum or vaccine treat- 
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ment it is well to discuss briefly this question of varieties of the dysen- 
tery organism, and state in the opinion of the writers their possible sig- 
nificance. Although many varieties of dysentery bacilli have been de- 
scribed and regarded by those reporting them as strains of the same 
species, the status to-day is that acute specific dysentery is caused by 
two distinct bacterial species. In 1903 it was established that two dis- 
tinct types of bacilli occur in dysenteric stools, the true Shiga type and 
the type that ferments mannit, which has subsequently become known 
as the Flexner stem or para-dysentery bacilhts, of which there are a num- 
ber of strains. The Shiga bacillus is responsible for the epidemic dysen- 
tery and the Elexner stem for endemic and sporadic dysentery. 

Kruse was the first to show that the dysentery bacillus of Flexner 
and that isolated from the asylum dysenteries, though alike in respect to 
each other, differed in agglutinability and pathogenicity from the Shiga 
bacillus of epidemic dysentery and therefore constituted a distinct species. 
Subsequently many investigators have not only confirmed this distinction, 
but have established other important and constant differences, which 
further separate the Shiga and Flexner bacilli. It is noteworthy that 
the Shiga bacillus is rarely met with outside of epidemics, while the para- 
dysentery group of which the Flexner bacillus is representative is of wide- 
spread distribution and possibly a normal inhabitant of the intestinal 
tract (Duval). This would account for the fact that the Flexner bacil- 
lus occurs in the stools of the epidemic dysentery, and in a large per- 
centage of cases as the epidemic wanes, playing the role of a secondary 
invader. 

Terminal dysentery is a frequent occurrence in a great number of 
diseases, and in the experience of the writers it is the Flexner organism 
that occupies the clinical field at death. In hundreds of such cases ex- 
amined bacteriologically by one of us (Duval) the Shiga bacillus has not 
been encountered. Consequently, we can state that the Shiga bacillus 
is rarely met with in sporadic cases of dysentery, and never plays the role 
of terminal invader. Furthermore, in addition to distinct cultural and 
agglutinating differences, Flexner an'd Sweet have shown that the Shiga 
bacillus produces a soluble toxin while the toxic substance of the Flexner 
organism is intimately bound up in the bacterial cell. "While many 
American observers are generally inclined to consider the Shiga and 
Flexner organisms of similar etiological importance, the Germans, who re- 
gard the difference between the organisms as significant, consider the 
Shiga type as the only one which has a causal relationship to acute epi- 
demic dysentery. That the two organisms both produce acute inflamma- 
tion of the gut characterized by the same general symptom-complex is 
no reason for thinking that they are not different species since the vari- 
ous intestinal organisms all closely resemble one another. Thus the 
typhoid and paratyphoid bacilli are distinguished by methods not more 
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definite than those differentiating the Shiga and Flexner bacilli. On the 
basis of so many essential distinctions, and in spite of the similarity in 
morphology and cultural properties, we may coirclude that the bacillus of 
sporadic, endemic, institutional dysentery and the summer diarrheas of 
infants (the para-dysentery group or mannit fermenters) is not related 
biologically to the Shiga organism. 

Pathology. — ^The essential lesion of bacillary dysentery is in the in- 
testinal tract, almost invariably of the large gut, and primarily at the 
various flexures. In severe cases the lower portion of the ileum, together 
with the large intestine, is the seat of pathological change. Occasionally 
the lesions have been noted throughout the whole of the small intestines, 
extending as far as the pyloric orifice. 

In general the mucosa and submucosa of the intestine are swollen, 
edematous, and dark red in color, and not infrequently covered entirely 
or in part with a fibrinous exudate (pseudo-diphtheritic membrane). 
Blood-streaked mucus may be found in considerable quantities associated 
with the exudate or in the gut content. There may be, however, an 
absence of membi’ane, the mucosa showing merely discrete and confluent 
ulcers or shallow erosions, which rarely extend below the inuscularis 
mucosa. Fatal acute hemorrhage is exceedingly rare and perforation of 
the gut with peritonitis is ahiiost unknown in uncomplicated cases of 
bacillary dysentery. One of us (Duval) has seen a case where the dys- 
enteric ulcer perforated and gave rise to a fatal peritonitis. This was a 
sporadic case of dysentery due to the Flexner bacillus which occurred at 
the Touro Infirmary in 1911. 

The mesenteric lymph nodes are occasionally enlarged, due presum- 
ably to the absorption of the specific toxin, or, what is more likely, the 
result of invasion of other microorganisms from the intestinal tract. It 
is noteworthy in this connection that B. dysenteriae has never been recov- 
ered in pure culture from the enlarged mesenteric glands. In these cases 
the specific organism is always associated with colon bacilli and other 
allied species. 

Bacillary dysentery, unlike typhoid, does not give rise to a bacteri- 
emia; the organism remains throughout the course of the disease at the 
site of the initial lesion. It may enter the circulation from time to time, 
but is quickly killed out, proof of which are the negative blood culture 
findings. Recently, however. Darling reports a fatal case of bacillary 
dysentery in which the Flexner type of organism was recovered in blood 
culture before death. 

Multiple miliary abscesses of the liver occasionally are found at 
autopsy, but in the few cases reported the specific organism in this 
situation has occurred along with B. coli and other intestinal bacteria. 
With the exception of the degenerative changes in the internal organs 
extraintestinal lesions are unknown in bacillary dysentery. 
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PROPHYLAXIS 

Geographical. — ^Epidemics of bacillary dysentery have occurred from 
the earliest times throughout the tropics and temperate zones. At 
the present time epidemics are infrequent compared "with the days be- 
fore modern sanitation. However, small circumscribed epidemics break 
out occasionally in the congested districts of large cities. On the other 
hand, endemic dysentery is a common occurrence in asylums and public 
institutions. That form of the disease known as infantile diarrhea is 
prevalent in all large cities during the summer months. Indigenous 
dysentery is therefore of more importance nowadays than the epidemic 
form. In the tropics and temperate zones one form or another of 
bacillary dysentery is always to be found. In general it may be said 
that wherever the hygienic conditions are bad, especially if the water 
supply is polluted with human excreta, dysentery is endemic and may be- 
come epidemic. 

Epidemiology. — Outbreaks of dysentery in a locality , have been at- 
tributed to other factors than the water supply; this is not because of 
any peculiarity of the soil or climate, but because new foci of infection 
are continually occurring. In recent years many of the most obscure 
facts concerning the dissemination of dysentery have been elucidated by 
the discovery of the intimate relation borne by dysentery patients and 
convalescents to the further spread of the disease. Dysentery bacilli al- 
ways leave the body by way of the excreta, pass into the external world, 
and find their way into others indirectly through water. 

Almost all large epidemics of dysentery are water-borne infections, 
mainly because of the too intimate connection between sewage disposal 
and water supply. There is the same epidemiological relation of 
the two in this disease as in typhoid fever, since the causal agent in both 
diseases leaves the body in the feces. Polluted well water is a common 
source of infection in country districts. 

Dairy products and other foodstuffs which are consumed in the raw 
state may be important sources of infection, because infection invaria- 
bly takes place by the ingestion of the bacteria in infected water or food 
contaminated by the feces of dysentery patients. Some epidemics of 
dysentery can be traced to infected milk which has been polluted by 
water used for the pui-pose of cleansing the cans or utensils employed for 
its transportation. Milk is undoubtedly an important factor in the spread 
of endemic dysentery, especially that in children. 

Epidemics of more or less definite localization usually occur under con- 
ditions of crowded quarters in unsanitary environment. 

The common house fly plays an important role as a mechanical car- 
rier of the disease. This insect is especially concerned in the spread of 
endemic dysentery which is so prevalent among infants of congested city 
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districts during tlie summer months. Cases formerly attributed to dust 
may be reasonably ascribed to this insect. Eurthermore, with infant dys- 
entery the infecting agent may be transported directly from the infected 
to the healthy in the same or adjoining wards of a hospital through the 
medium of nurse or attendant. The slightest soiling of the hands with 
fecal material may be the means of spreading the disease. The stool 
from a case of dysentery should be as carefully disposed of as the dejecta 
from typhoid patients. 

Bacilli Carriers. — ^Wc see no reason to doubt that the individuals 
who have recovered from acute dysentery may not harbor for months B. 
dysenterise in their intestinal tract. Since the Elexner organism may be a 
normal inhabitant of the gut (under ordinary circumstances an innocent 
one), and since it is conceivable that even the Shiga bacillus may persist 
in small numbers months after an acute attack, human beings, themselves 
apparently well, may serve as “carriers.” Such “carriers” arc, however, 
not entirely analogous to those of typhoid fever, for in the latter instance 
the gall bladder becomes infected and serves as a lasting bacterial reser- 
voir. They are, on the other hand, just as important as “typhoid 
carriers.” 

Agglutination Beaction. — The recognition of the type of infecting 
organism in every case of bacillary dysentery is of the utmost importance 
from the standpoint of treatment with an immune serum. Where such 
treatment is contemplated it is essential as a matter of routine to deter- 
mine in every case by the agglutination reaction the type of the organism. 

Sera from patients suffering from bacillary dysentery, whether epi- 
demic or endemic, agglutinate the specific organism. Therefore it may 
be said that the agglutination test in this disease has the same, if not 
greater, diagnostic value as the Widal reaction has in typhoid. Bac- 
teriolysins and other immune substances also appear in the blood of 
patients suffering with dysentery. The agglutinins are readily demon- 
strable on the third to the fifth day after the onset of sym]ptoms. The 
blood from animals artificially immunized agaipst the Shiga bacillus 
will agglutinate para-dysentery bacilli, though not in as g*rcat a dilu- 
tion as it will the Shiga organism. The converse is also true. Since 
the para-dysentery organism may occur normally in the intestine, its 
mere presence in the feces of a dysenteric patient is no proof of its 
causal relationship to the disease. If, however, along with the demon- 
stration of the organism in the bowel discharge, the serum from the 
patient causes clumping of the bacillus in dilutions 1 to 50 or higher, the 
infection may be pronounced dysentery due to that particular organism. 

The isolation of the organism from the stool of a suspected ease as 
a means of diagnosis is often disappointing even in the hands of the ex- 
perienced laboratory worker. It requires at least forty-eight hours to 
determine the culture from the most favorable stool specimen, and often 
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repeated examinations of a number of stools; so that the cultural method 
of diagnosis is of limited usefulness, excej)t in conjunction with some one 
of the serum tests. However, in epidemics of dysentery which are due 
to the Shiga organism the cultural method is of more importance than 
in endemic dysentery. 

The precipitin and absorption tests for the differentiation of B. dys- 
enteries are specific, but are not practical outside of the scientific lab- 
oratory. 

The cutaneous reaction in the diagnosis of dysentery need only be 
mentioned, as it is of the least value of all of the serum tests. Though 
it will serve to diagnose dysentery from other intestinal diseases, it will 
not differentiate the type of organism, that is, whether the disease is 
due to the Shiga or some one of the para-dysentery bacilli. The material 
used in this test is prepared and administered in the same way as 
tuberculin. 


TREATMENT 

Sekum Teeatmeut 

Shiga was the first to prepare and use successfully an immune serum 
for the treatment of acute epidemic dysentery. Eor endemic dysentery, 
or that form due to some one of the para-dysentery group, he employed 
a polyvalent serum and claims to have reduced the mortality in Japan 
from 35 per cent, to 9 per cent. That decided improvement follows its 
use in epidemics among adults there is no question. The conditions of 
success are that it must be used early in the disease before serious lesions 
have developed or a secondary infection has set in, which is a common 
occurrence in acute dysentery. Eurthermore, to obtain the best results 
the serum must be used in large doses and often repeated. It is the rule 
to give a dose twice daily and continue over several days if the attack is 
severe. Of the serum product now on the market at least 30 c. c. should 
be given at a dose in the case of an adult and 15 c. c. for an infant. 

It is important to determine the type of infection before giving the 
serum in order to know what serum to give. Though a polyvalent serum 
is advocated in all cases regardless of the type of infecting organism, it 
is far better to give only the serum specifically suited in the individual 
case. For example, the ^‘Shiga’’ serum in the treatment of endemic dys- 
entery due to the para-dysentery bacillus (Flexner) is of no avail, and 
conversely. Acute dysentery is probably a true toxemia, its symptoms 
being referable almost entirely to the absorption of the specific toxin. 
Intravenous injection of the Shiga toxin will cause a violent diarrhea and 
intestinal lesions in the rabbit, but these results are not obtained with the 
injection of the toxic product from the petra-dysentery group of bacilli. 
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The intestinal lesions are defiiaitely shown experimentally to he due to the 
excretion of the toxin, and not due to the direct action of the bacilli 
upon the gut mucosa. This has been proven for the Shiga organism, 
but not for the para-dysentery group, which might explain why in endemic 
dysentery the serum treatment is not so efficacious. 

In the natural course of the disease antitoxin is formed; it is, there- 
fore, obvious that an immune serum which is an antitoxin is advocated 
in the treatment of acute bacillary dysentery. Passive immunization is 
most effective in the epidemic fonn of the disease. Here the patient 
shows a distinct benefit, and there is a marked reduction in the mortality 
by the use of the immune horse serum. Some authorities claim that 
after a single injection of 15 c. c. the temperature has dropped to normal, 
the character and frequency of the stool changed, and the patients made 
an uninterrupted recovery. The beneficial result of an immune serum 
is due to its antitoxin content’ and not due, as formerly thought, to its 
bactericidal property. 

In the endemic dysentery the serum has not been as promising, espe- 
cially in the form known as infantile diarrhea. The beneficial results 
here are obtained in the acute attacks where there are symptoms of se- 
vere intoxication. In cases where the powers of resistance have been 
lowered and the nutrition impaired serum therapy is apparently of no 
avail. In these cases the real problem is not one of specific infection. 
The symptoms are, in most instances, due to secondary infection, if in- 
fection at all, and are related to impaired digestion and not to a specific 
toxemia. 

In endemic dysentery a polyvalent serum is indicated — that is, a serum 
in which the various para-dysentery bacilli have been employed in the 
active immunization of the horse, since these organisms arc subvarieties 
of the same species, and it is not practical to determine the particular- sub- 
group responsible in a given case. 

Vaccination. — Prophylactic vaccination for acute epidemic bacillary 
dysentery leads to practical results. Since it will protect the individual 
against subsequent infection for a period of eight to ten weeks its useful- 
ness is apparent in preventing the spread of the disease in outbreaks of 
epidemics in asylums, institutions, camps, etc. Vaccination against dys- 
entery has the same practical value in this disease as it has in typhoid. 
Active immunization in this manner should be insisted upon for nurse, 
attendant, and all persons associated or likely to come in contact with those 
suffering from the acute epidemic type of the disease. 

The dysentery “vaccine” may be prepared after any of the standard 
methods. Virulent cultures of the specific organisms are first grown 
upon slanted nutrient agar for twenty-four hours, when the growth is 
washed down and thoroughly emulsified in sterile normal salt solution. 
The suspended culture is then killed by heating at 56° 0. for thirty min- 
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utes, or it is earbolized in 1 per cent, carbolic acid solution for twenty- 
four hours, after which it is standardized and tested for viability. The 
dose of the killed culture (vaccine) is given hypodermatically and varies 
from 500,000 to 1,000,000 bacilli or more. In administering the ‘Vac- 
cine” as a prophylactic it is well to repeat the injection in two or three 
days, using double the amount of the initial dose. A local subcutaneous 
reaction at the site of inoculation usually follows in twenty-four to 
thirty-six hours and may be looked upon as a favorable sign. In some 
instances the injection occasions constitutional symptoms with one to two 
degrees of fever. It may be stated that the more marked the reaction, 
both local and constitutional, the more effective and lasting is the acquired 
immunity. While vaccine therapy is recommended as a preventive in 
acute epidemic dysentery (Shiga) under the conditions above mentioned, 
its promiscuous use is not advocated, since it is impracticable. This has 
reference to its use as a preventive against the soread of endemic or 
sporadic dysentery. 

Statistics show that vaccination as a curative agent for dysentery has 
not given brilliant results. This might be due in part to the use of a 
“stock” vaccine where a “personal” or autogenous culture should have 
been employed. Where the specific organism can be isolated the vaccine 
should be prepared from it and not from stock culture if the best results 
are to be obtained. 

Theoretically, in the so-called chronic form of endemic bacillary dys- 
entery, where the specific organism (para-dysentery bacilli) still lurks 
in the deeper layers of the gut, the use of a polyvalent vaccine (pre- 
pared from the various strains of para-dysentery bacilli) is indicated. 
However, in the large percentage of these cases, the initial excitant has 
disappeared and the intestinal condition is prolonged by some one or 
more of the normal inhabitants of the intestine, such as the streptococcus, 
pneumococcus, and staphylococcus. Therefore, it seems more reasonable 
to employ a “vaccine” specific for these organisms and not one calculated 
only to be of use against the primarv causal factor. 


Tkbatmbnt Other Thax Speoieio 
Treatment of Dysentery in Adults 

What is here written applies to all forms of bacillary dysentery of 
whatever group. The symptomatology and general course of the disease 
are the same whether the infecting organism be of the Shiga or the para- 
dysentery type (Elexner) . Hence the treatment of the epidemic 
(Shiga) dysentery is the same as that of the endemic (sporadic) and 
institutional dysenteries. At the outset, it is to be remembered that we 
have to deal practically with two consecutive conditions, namely, the 
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acute infectious disease wlaicli is more or less self-limited and the 
sequelae of this acute infection. For we must regard the long-iirotracted 
diarrheal conditions not as a continuance of the disease itself, hut as a 
true sequela, separate and distinct anatomically and baeteiiologically 
frona the initial disease. 

Treatment of Acute Stage. — A patient with acute bacillary dysentery 
should be treated in many ways like one with typhoid fever. As in the 
latter disease, so in bacillary dysentery, nursing is of prime importance, 
not only to the patient himself bait to his immediate environiuent and to 
the community at large. (See under Prophylaxis.) Absolute rest in 
bed is essential in all cases, for physical exertion otherwise incidental to 
the numerous bowel evacuations add to the prostration caused by the 
toxemia and the pain. It is strange to see dysentery patients (even 
severe eases) permitted to alternate constantly between bed and com- 
mode, and that, too, by physicians who would be scandalized by the 
thought of permitting this in mild typhoid cases. The arrangement of 
the bod is of considerable importance. It should, if possible, bo of the 
usual hospital type, a single narrow bed, fairly high, as this will permit 
the easy handling of the patient and the convenient adjustment and re- 
moval of the bedpan without unnecessary exertion on the part of the 
patient or nurse. In this way, too, will be avoided any accidental spilling 
of bedpan contents and contamination of bed and personal linen probable 
under more awkward and inconvenient arrangements. The mattress 
should be protected by a rubber sheet, and over this should be placed 
sheet and draw sheet. In many cases desire to go to stool is so frequent 
as to be practically constant, and in these cases the patients insist on 
having the bedpan under them for long periods at a time, so that the con- 
struction and form of the bedpan are more than ever of importance in 
that it should be as comfortable and cause as little trouble as possible 
by pressure. (It must be conceded in this connection that there are 
patients who insist on using the commode on account of the annoyance 
of the bedpan, and will not consent to remain in bed until forced to do 
so by their own prostration and weakness.) Scrupulous cleanliness of 
the patient must be insisted upon, care being taken upon this .point not 
only after each use of the bedpan, but also by the usual daily general 
cleansing bath. Aside from this, it is not usually necessary to use baths 
except in cases with fever. In such eases cool, gentle sponging or towel- 
ing of the trunk and limbs and the ice cap applied to the head are the 
most satisfactory forms of hydrotherapy. 

Hot-water bags or large poultices to the abdomen add greatly to the 
patient’s comfort. 

FBEDriTG. — ^Here the limitations are narrow and the problem pre- 
sented by the indications and contraindications is a puzzling one. Physio- 
logical rest for the damaged organ would seem to be our first considera- 
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tion. In tlie beginning the wisest course is total abstinence from food 
leaving a residue. In this category milk must, of course, be included. 
Milk however administered, whether raw or boiled, must be considered 
only a quasi-liquid food. In the stomach the casein is immediately pre- 
cipitated, and the food is henceforth a solid, and likely to set up peris- 
talsis upon entering the intestine. An additional objection to milk is that 
it furnishes a fine culture medium for the intestinal flora. The pediatrists 
have long since seen the wisdom of immediately withdrawing milk upon 
the slightest .bowel disturbance. It is a lesson we should learn to apply 
in the treatment of adults. On the other hand, in the face of the toxemia 
and the excessive loss of fluids, we must not, in our zeal to protect the in- 
testine from injurious influences, carry on the starvation too far or too 
long, nor fail to supply fluids in quantities sufficient to countervail the 
excessive outgo. While we cannot supply anything like sufficient caloric 
values, still by the use of strong broths, albumen water, whey, barley 
water, as well as of alcohol in conjunction with extractives (in the form 
of the various proprietary so-called foods) we can furnish a valuable 
amount of stimulation as well as a small amount of the calories needed. 
In this connection it would seem that the suggestion of Kendall wflth 
regard to the use of lactose in infantile diarrheas would be of consider- 
able vahie. There is no reason why we should not, by adding lactose to 
the various drinks, contribute largely to the sum total of calories fur- 
nished. In addition to this, if Kendall’s reasoning is correct, we may, 
through the lactose, favorably affect the intestinal bacteria in the sense 
of giving the normal flora of gas-producing bacilli the upper hand over 
the bacillus dysenterise and thereby directly influence the further course 
of the disease. The administration of water is of greatest importance in 
the acute stage. Patients may be persuaded to take and prefer water in 
the form of decoctions and infusions so as to-do away with the flat taste. 
The tisanes of the Erench, such as orange leaf tea, bay leaf tea, geranium 
tea, arc exceedingly grateful and pleasant. After some days of this 
meager diet, and when symptoms begin to ameliorate, it will be permissi- 
ble to add milk, at first diluted and, perhaps, even predigested when 
necessary. Some authors claim that boiled or Pasteurized milk is better 
cared for than raw milk. Kot until the patient has entirely recovered 
and has been without symptoms for a week at least should we venture to 
increase his dietary by the inclusion of soft foods (cereals, soft-boiled 
eggs, etc.). Prom then the return to the normal diet should be slow 
and gradual, meat, purged vegetables (potatoes, carrots, etc.), and pureed 
fruits, being successively added. Hot for weeks should the patient be 
allowed to eat raw fruits or bulky vegetable food. (Some writers permit 
a very much more liberal diet all through. Thus, Hewes outlines as a 
suitable dietary the following: 300 grams lean meat, 3 slices of toast, 
with maple syrup, albumen water, consisting of the whites of eight eggs. 

2SB 
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This he gives for live days, then increases it, by more toast, butter 
tapioca, potato jniec, rice, macaiatni.) 

Dkugs. — All unite that it is inpiossihlc to check the diarrhea at once 
by astringents and opiates, and un\vis<‘ to alteinpl to do so. All equally 
unite in recommending a preliminary and thoroughgoing cleaning of the 
bowel by purgation. For this purpose sonu' ]>ref('r castor oil, not only 
on account of its efficiency, but also because' of tlu' subsequent constipat- 
ing effect attributed to it. It may be given in an initial dose of §ss-§i 
(15 to 30 e. c.), or in small repeated doses. Thus ]\b‘ara, in a recent 
article, reeonnnonds the following, which he credits to Dclalu'ld: 

1^ Ol. ricin 10 oliiss 

Salol 2.5 gT. XXX vii 

Tr. opii deodorat 0.1 ill iss 

M. et in cap. No. xv. 

Sig- — One every two hours. 

Calomel may be given in one dose of five* grains (0.3 gm.), or in 
broken doses of gr. 1-6-gr. 1-4 (0.01 gm. to 0.015 gm.) cv('ry half hour 
until stools become fecal, llagnesium (or sodium) sulphate lias sup- 
porters equally as ardent as those of castor oil and calonud. Tlu're is no 
doubt as to its gTcat value in the large majority of (‘asc's. It seems best 
to give at the outset one large dose, f)Ss to f,i (15 to 30 grams), and to 
follow with smaller doses (oi, 4 grams) every two to four hours. An 
excellent formula, which has done excellent service, is: 


1^ Magnesii sulphat (30.0) §i 

Tr. opii deodorat (H.O) oii 

Ac. suliduiri. aromatic (^>-0) 5ii 

Aq. menth. pip. ad (180.0) §vi 

Sig. — ^Tablespoon every three hours. 


Here the opium is given for tho r*elief of pain. The sirlphuric acid 
is said to be of value because of its astviug('ut acti<m. The prescription 
should be given until the stools cease to be bloody and become fecal in 
character. 

Ipecac, while probably of greatest use in amebic dysc'utcry, is said to 
have some value in bacillary dysentery. It should be used in the same 
manner as in amebic dysentery. One dose daily is given, bc'ginning with 
40 grains (2.'r5 grams) and decreasing by 5 grains (0.3 gm.) each day 
until a dosage of 5 grains (0.3 gm.) is reached. This last dosage is kept 
up for a week or ten days after the stools are normal. Tlie ipecac may be 
administered in salol-coated pills (to prevent disintegration until they 
reach the intestines) or in a powder or bolus. Formerly the ipecac was 
preceded by laudanum (gtts. x to xv-1 e. c.) by about fifteen minutes, 
but since the introduction of salol-coatcd pills this is for the most part 
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unnecessary. The pills are given after a fast of three or four hours, 
and the patient is instructed to lie absolutely quiet on his back. Simaruba 
is another drug which has enjoyed considerable reputation as an anti- 
dysenteric; it like ipecac should probably be confined to use in amebic 
dysentery. It may be used as an infusion (60 grams in 76 c. c. of water) 
(Ortner) or it may be used in connection with magnesium sulphate. 

In addition to these remedies by the mouth it may become necessary 
to use morphin by hypodermic injection for the relief of pain. The 
tenesmus is best treated by the rectal injection of 1 to 3 ounces (30-90 
c, c.) of starch water to which has been added 16 to 2t) drops (1 c. c.) of 
laudanum. When this does not succeed we may have recourse to sup- 
positories of 

Pulv. opii gr. 1 0.066 Gm. 

Ext. belladonna gr. ^ 0.016 “ 

Daily irrigations of the bowel with large quantities of salt solution 
are most valuable. Injections and irrigations of the bowels with other 
solutions are not of much avail in this acute stage, but are better adapted 
to the chronic stage. Hewes, however, claims that the injection of a 
pint of a 5 per cent, solution of silver nitrate retained for a half hour 
shortens and ameliorates the course of the disease. He has the bowel 
flushed with saline solution following each stool occurring after the in- 
jection with the silver solution. He repeats the injection of silver nitrate 
once after two days. Attention is called to the extraordinary strength 
of the silver solution. 

Tor collapse in the acute stage stimulants such as camphor, alcohol, 
strychnin are to be used. Hypodermoclysis of normal salt solution is 
invaluable. 

Treatment of the Chronic Stage. — Two main facts are to be borne in 
mind. Eirst, the bacteria which are responsible for the disease are no 
longer present in numbers and do not play a role in the continuance of 
the symptoms. We have chiefly to deal with the secondary invaders, in 
the main streptococci. Second, this stage is truly a surgical condition, 
and to be treated as such. The bowel wall, especially at the flexures, is 
the site of numerous ulcers. Many of the latter are located in the 
rectum and sigmoid, within reach of the endoscopic instrument, through 
which they can be treated by direct topical applications of nitrate of 
silver (pure stick or in strong solution). Or we may try to reach these 
as well as those higher up by irrigations. It is customary to use silver 
nitrate in solution of 1-500 to 1-1,000, or even weaker strengths. Irriga- 
tions should be used with large quantities of fluid — at least one or two 
quarts — and the bowel should be subsequently flushed with salt solution 
to neutralize the excess of silver solution remaining in the gut. Other 
injections recommended are tannic acid, to % per cent.; thymol, 1 to 
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500 to 1 to 1,000; laethjlene Wite, 1 to 5,000; corrosive subliiuaio, 1 to 
10,000; resorcin, 1 to 2 per cent.; creolin, 1 per cent, to 2 ]>er eout.; lysol, 
1 per cent. 

Wlicn the disease persists throngli months and we arc face to face 
with a state of aifairs which threatens the life of f.he patient throngli 
inanition avo are forced to consider more radit*al measures. Appendieos- 
toniT and irrigation of the colon and rectnni from above have proven 
serviceable. Some cases are refractory oven to this, and here an artificial 
anus should bo made on the right side by bringing tin* ileum up to the 
abdominal wall. In this way wc are able to give* com])l<'te physiological 
rest to the colon and the rectum just as is dono in malignant diseases of 
the lower bowel (with which, indeed, the condition has many features in 
common). After the ulcers have been healed and the ]iaticnt has been 
restored to health a secondary operation may be pm-formed to do away 
with the artificial anus and restore the normal state of affairs. 

The use of drugs by the mouth has not bomi re])<)rted as satisfactory 
by most writers. Bismuth has been recommended with the idea of eoat- 
ing the ulcers, hut it not only fails to do this but is open to the further 
objection that it frequently causes a false obstipation, and when the 
mass of accumulated bismuth has been removed from the rectum the 
diarrhea begins afresh. Intestinal aiitisc])tics, sneh as honzonaphthol, 
salol, and the like, have been given, hut without brill iaut results. Equally 
futile are astringents, such as lead salts, taimiii, and its derivatives. 

Diet in Ciironio Cases. — blucli greatev freedom eau, of course, be 
permitted than in the acute stage. IMilk, eggs, cercails, iiu-at in small 
quantities, and even puroed vegetables may he ])ermitted. The diet must, 
of course, bo individualized. In no case should food having large, coarse 
residues be allowed. 

Infantile Diarrheas 

Much of what- has been said of the treatment of acute dysentery 
in the adult holds true in the treatment of ileocolitis of infants. Here 
again the important factors are the regulation of diet and the sweeping 
out of the intestinal contents by means of purgatives. As has already 
been remarked, milk is at once to he removed from the diedary at the 
first sign of intestinal derangement. Courageous starvation for twenty- 
four to forty-eight hours even is the wisest course. The child should, 
however, he given water freely during this time. After this, nourish- 
ment may be resumed in the form of ivhey, albumen water, lactose being 
freely added to these according to the suggestion of Kendall. Gradually 
there may be added thin gruels of barley, rice, arrowroot, starch, tapioca, 
or some of the proprietary carbohydrate and malted foods, meat juices, 
and broths. When milk is resiimed it should be at first diluted much 
below the formula suited to a normal child' of the same age. 
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Drug’s. — ^With maBy caloBiel is the favorite drug, usually m doses of 
1-10 grain every hour or two for ten or twelve doses, or gr. ^ every 
hour for five or six doses. Others prefer an initial dose of castor oil 
(oi-§ss), according to age, followed later by repeated doses of gtts. x to xv 
(0.6 gm. to 1.0 gm.) every three or four hours, for its constipating effect. 
Bismuth subnitrate, bismuth subgallate, salol, are also used following the 
pui'gation, but in a large degree the objection urged against them under 
the head of adult dysentery holds true here. Bismuth, if needed at all, 
should be used only in the late stages. Eor the early and acute stage it 
is strongly condemned. Opium is frequently needed for the relief of pain. 
It may be administered by the mouth in the form of the deodorized tinc- 
ture or of paregoric, or the tincture may be added to small starch water 
enemata, as already suggested for adults. 

Daily colonic flushing with salt solution should be instituted from 
the beginning and maintained until the stools return to their normal 
character. 

As most of these cases occur in the extreme heat of summer and in 
the crowded cities, it is all important to see that the little patient is re- 
moved when possible from the disadvantageoxis surroundings, and is kept 
in a cool and well-ventilated room. The garments should be thin and 
few. On the other hand, care must be taken to protect the prostrated 
child from sudden changes of temperature and from excessive loss of heat 
by radiation. 

Frequent cool or tepid bathing or sponging is essential in febrile cases 
and grateful and stimulating in the nonfebrile cases. 

The vomiting occurring early in the disease is best treated By gastric 
lavage. Repeated hypodermoelysis of normal salt solution serves to re- 
place the excessive loss of water and to control the prostration. 

[The general outline of treatment in children which I have employed 
for a great many years is as follows: I. When possible, rest in bed until 
all symptoms have disappeared. II. Food to be eaten warm; no milk, 
but Liebig’s or Mellen’s food, eggs, soups, beef tea, cocoa, or Racahout. 
III. The bowel should be kept empty of hard masses or collections of 
feces. Every case should receive a dose of castor oil as soon as the diag- 
nosis is made, and this should be repeated whenever physical evidences, 
by palpation and percussion, show that masses exist in the colon. IV. 
After III has been carried out, and not before, opiuln in one form or an- 
other should be administered. V. Externally poultices are very grateful. 
VI. Enemata of cold water should be employed in the beginning. As the 
disease progresses rectal irrigations of warm water or oil are very grateful. 
Small quantities of warm water injected into the rectum after each stool 
give great relief, in addition to providing a more efficient emptying of the 
bowel. In this stage colonic irrigation is most valuable. — ^Editor.] 



CHAPTER XIX 
ANTHRAX 
William H. Park 

PROPHYLAXIS 

Antirax affects prineipall 3 ' cattle, slieep, and horses, and from these 
is occasionally transmitted to man. The nsnal mo<lo of infection in man 
is by contact with animals dead of anthrax, or by the han(llin,i>- of infected 
animal material such as wool, hides, etc. The disease is found all over 
the world. In Russia large numbers of horses are said to die annually 
from this disease, and the same is true of China. In Asia Minor the 
disease is prevalent among the Angora goats wliich au])])!^' much of the 
mohair of commerce. There is considerable anthrax among the coun- 
tries along the Danube. It is also quite prevalent, though to a less de- 
gree, in England, Scandinavia, Spain, and Italj'. Eroni time to time the 
disease occurs in epidemic form. 

Anthrax infection is caused by a large spore-bearing bacillus. The 
spores are resistant to heat and disinfectants. Animals can be infected 
by inoculation, by feeding, and even by inhalation of the spores. 

In animal infections the bacilli ma^” be given off in the urine, feces, 
or sputum. The fields and pastures frequented l\y the diseased animals 
thus become infected, and this infection is ver^’ dijEficult to destroy. Ra- 
tional prophylaxis, therefore, involves the jiropcr disjiosition of the bodies 
of animals dead of anthrax, the exclusion of animals from fields known 
to be infected, suitable disinfection of the stalls, and finally protective 
inoculation against the disease. 

In man the disease is almost always traceable to contact with anthrax 
infection in an animal. Out of GO-i cases collected by Morebach, 178 
occurred in butchers, 31 in persons engaged in spinning horse hair, 31 in 
shepherds and cowherds, 24 in hostlers, 17 in farmers and owmers of 
cattle, 4 in veterinarians, 3 in quack doctors, and 2 in meat inspectors. 
In addition to this, cases have frequently been reported in workers in 
tanneries and brush factories, in furriers, rag-pickers (wool sorters), etc. 
Laboratory w^orkers have also been infected. The most frequent form of 
330 
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anthrax infection in man is that of the skin, producing what is called 
“malignant pustule.” A rarer form, first described in England, is called 
“wool-sorters’ disease,” and represents a xDulmonary infection due to in- 
halation of anthrax spores detached from the infected wool. Occasionally 
the infection is primary in the intestine. 


VACCINE AND SERUM TREATMENT 

The development of vaccines for animals, although not applied prac- 
tically in the immunization of man, is of interest. 

In 1880 Toussaint reported that sheep could be immunized by inject- 
ing them with infected sheep blood heated to 55® 0. fox ten minutes. 
The heating, he believed, had destroyed all the anthrax bacilli. Pasteur, 
however, showed that this was not the case ; the bacilli were not dead, 
but merely attenuated. In place of Toussaint’s rather crude method of 
making such an attenuated vaccine, Pasteur devised the production of an 
attenuated culture by growing virulent anthrax cultures at high temper- 
atures. In this way he was able to so reduce the virulence of the cul- 
tures that his Vaccine I was able to regularly kill white mice, but not 
always guinea-pigs. Vaccine II regularly killed guinea-pigs, but not 
always rabbits. In immunizing animals, forty-eight-hour broth cultures 
of these attenuated vaccines are employed. Cattle receive 0.25 c. c. of 
Vaccine I, subcutaneously, and after 12 days a similar quantity of Vac- 
cine II. Sheep receive about half these doses. Rabbits, guinea-pigs, rats, 
and mice are extremely difiicult to immunize. The immunity conferred 
on sheep and cattle by Pasteur’s method of vaccination usually pro- 
tects the animals against infection through the ordinary channels (stom- 
ach), as well as against injections of virulent cultures. The immunity 
lasts about one year. 

It was found that the serum of animals artificially actively immunized 
against anthrax was able to confer a considerable degree of immunity on 
other animals. Sclavo produced a serum of which 2 c. e. protected rab- 
bits against an anthrax infection which killed control animals within 48 
hours. Moreover, he was able to save animals in which the serum was 
injected as long as 12 hours after infection. The best results were ob- 
tained when the rabbits were injected intravenously with the serum, while 
the virus was given subcutaneously. 

Immunization against anthrax can also be effected by means of the 
combined method, i. e., by injecting the animal simultaneously with spe- 
cific anti anthrax serum and anthrax culture. Ordinarily these injections 
are made on opposite sides of the body, the culture corresponding to 
Pasteur’s Vaccine II. Cattle are injected with 5 c. c. serum and 0.5 c. e. 
of a suspension containing a loopful of culture in 60 c. c. sterile salt solu- 
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tion. Ill calves 0.3 to 0.5 c. c. of the ciiltiirc suspension suffice. Horses 
require the same doses as cattle; sheep require 4 c. e. senun and 0.25 c. e. 
culture suspension. On the ivhole, the results of those eonihined im- 
munizations have been very satisfactory. 

In the production of the serum the best results have been obtained 
by immunizing sheep. So far as the technique of inmiunization is con- 
cerned, it does not differ from that employed in other cases of serum 
production. The animals are first made resistant against virulent an- 
thrax, either by means of Pasteur’s vaccines, or passively by tlie injection 
of specific antianthrax scrum, or by the simultaneous injection of serum 
and culture. Once the animal is able to resist infection with a virulent 
culture, it is an easy matter to increase the degTce of immunity by far- 
ther injections. The immunization of horses and cattle can usually be 
pushed more energetically than that of sheep. The injections are ordi- 
narily made at intervals of from 10 to 14 days, larger and larger doses 
being given. Subcutaneous injections have thus far givtm the best re- 
sults. The animals are bled in from 2 to 3 weeks after the last injection. 

The serum can successfiilly be used to protect shoe]i, cattle, and horses 
against infection, especially in those cases where it is desired to secure 
very prompt results. Ordinarily from 20 to 25 e. c. of the serum are 
injected subcutaneously. The serum appears to be useful, also, in the 
cure of infections in which septieemia has not l)cen established. In this 
case from 25 to 150 e. c. of the scrum ai*e injected. Deutscli recommends 
from 20 to 30 e. c. injected daily until recovery ensues. In the treat- 
ment of anthrax infection in humans, Selavo reeonmu'nds from 30 to 40 
e. c. distributed in several parts of the body ; if there is no improvement 
the following day the injections arc to be repeated. In severe cases he 
recommends intravenoi^s injections. Sitbcutaneous injections should be 
added. Thus far the only extensive employment of this serum in humans 
has been in Italy and in Argentine. The reports on the whole arc fa- 
vorable. In Italy, according to Selavo, the mortality has dropped from 
24 per cent, to 6 per cent. In connection with statistics, however, it 
must be remembered that the prognosis in malignant pustule is not un- 
favorable, and most of the human anthrax infections have been of this 
kind. 

The mode of action of antianthrax serum is not at all clear. Reason- 
ing by exclusion, it has been held that its chief action is bactericidal. 
Yet, so far as can be discovered with our present methods, the l>aeteri- 
eidal power of antlirax serum is not different from that of normal serum. 
It does not appear likely that the effect is drie to opsonins, for, when ani- 
mals are injected with anthrax bacilli plus normal serum, and with an- 
thrax bacilli plus antianthrax serum, no difference in the degree of phago- 
cytosis can be made out. In fact, Sobernheim occasionally found that 
phagocytosis was more marxed with the normal serum. In highly im- 
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mxmized animals infected subcutaneously witb large quantities of anthrax 
cultures, it is often possible to find living, virulent anthrax bacilli at 
the site of injection for days afterward. Moreover, cases have been ob- 
served in which the blood of immunized animals swarmed with anthrax 
bacilli a week or more after infection. 

With the exception' of the use of serum, the treatment of anthrax is 
wholly surgical. Caustic potash has been recommended as a caustic, the 
tissues about the pustule to be protected by adhesive plaster. 



CHAPTER XX 
HYDROPHOBIA 
WllIilAM H. Pakk 

INDICATIONS FOR ANTIRABIC TREATMENT 

While the indications for adopting antirabic treatment are in many 
instances clear, such is not invariably the case. As the matter is one of 
importance, we shall consider it somewhat in detail, taking np the dif- 
ferent conditions as they present themselves to the practicing physician. 

At the outset we wish to condemn the policy of some doctors who appear to 
feel that they are without responsibility in advising antirabic treatment unless 
they are furnished with a document vouchixig for the death from rabies of the 
animal inflicting the bite. In communities whei’e this disease is fairly i>revalent 
among animals the question should be: Can it probably be excluded in the 
biting animal? rather than, Can it be proven? 

(1) When the animal is alive and apparently healthy, according to 
the diagnosis of a veterinarian, the indication is to keep it niuler ob- 
servation for a period of one week and start the Pasteur treatment in 
the patient, only in case rabies develops in the animal during this time. 
The practice of killing an apparently normal dog in order to make a 
microscopic diagnosis of the brain, as such a dog is rarely diseased, and 
the microscopical diagnosis at such an early stage in the disease is some- 
what uncertain, is not to be recommended. (2) If the animal shows 
symptoms of rabies, the treatment should be started in the patient at once. 
(3) If the animal has disappeared and cannot be foimd, one should at- 
tempt by every means to make a probable diagnosis. Thus, by ascer- 
taining the appearance of the animal — whether sick or well, whether the 
bite was provoked or not, whether other animals or persons were bitten 
at or near the same time — ^information may be obtained, which, when 
considered in conjunction with the extent of the patient’s \vounds and 
the prevalence of rabies in the community, will enable the physician to 
form a fairly satisfactory opinion. 

It is certain that in some of our large cities rabies is sufficiently 
334 


com- 



PEOPHYLAXIS 


335 


mon among dogs to warrant one’s advising the Pasteur treatment for 
unprovoked bites of stray dogs. 

So little is known of the symptoms of rabies by tbe general public 
tbat it is usually unsafe to be guided by tbe preformed opinion of tbe 
average layman, wbo usually believes tbat, unless a dog frotbs at tbe 
moutb or is unable to drink water, be cannot be mad. 

We bave known instances of intelligent persons being bitten by tbeir 
own dogs, wbicb were rabid at tbe time unknown to tbe owners, while 
the dogs were walking with them on tbe public streets. In one instance 
the bite resulted in tbe death of tbe patient from hydrophobia. 

JRemlinger states tbat in tbe public Pasteur Institutes of Europe prob- 
ably one-balf of tbe patients are treated unnecessarily, owing to the prac- 
tice of giving the treatment to persons bitten by stray dogs in whom no 
diagnosis is possible. He nevertheless considers this practice advisable, 
in view of tbe fact tbat a few persons are thereby saved from death, though 
a number may be unnecessarily inconvenienced for a short time. 

(4) When an animal has shown tbe clinical symptoms of rabies, but 
after death tbe microscopic examination of tbe brain fails to show tbe 
lesions of the disease, tbe ease should be considered one of rabies, so far 
as tbe treatment of persons bitten by tbe animal is concerned. This, for 
tbe reason tbat tbe microscopical examination fails in about 3 per cent, 
to show tbe lesions in animals proven rabid by tbe inoculation test. 

(6) When tbe animal has been killed and no examination made either 
before or after death, unless tbe history is against rabies, treatment is 
advisable in places where rabies is prevalent. 

Before concluding tbe indications for treatment, it is well to call at- 
tention to tbe cases wbicb are not actually bitten, but are merely exposed 
to tbe saliva of rabid animals. There can be no question that the free 
exposure to such infection, either with or without presence of excoriations 
of tbe skin, eczematous patches, bang nails, etc., may constitute an in- 
dication for treatment. We bave knowledge of at least eight deaths from 
rabies wbicb resulted from this mode of infection, and it is our custom 
to advise treatment where such exposure has been at all extensive. Ani- 
mals in tbe first stage of rabies frequently show a marked tendency to 
lick tbeir masters, and, when this disease is unsuspected in tbe animal, 
tbe excoriations thus licked are not cauterized, and frequently tbe saliva 
is not even thoroughly washed off. It would seem, also, tbat tbe lick- 
ing might form a rather efficacious mode of inoculation from a mechanical 
standpoint. 


PROPHYLAXIS 


Tbe prophylactic measures used against hydrophobia may be eonsia- 
ered imder tbe local treatment of tbe wound, and constitutional treatment. 
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Local Measttees 

Tlae most effective local meastires are the production of free bleeding, 
wiping otit or washing out of the wound with antiseptics or even with 
plain water, and the use of proper cauterization. Sucking out of the 
wound is recommended, but the moxith should ho repeatedly rinsed on 
account of possible infection through abrasions about the moxith. 

Some years ago an extensive experiment on the effects of cauteriza- 
tion in animals was performed at the laboratory of the bT. Y. Health 
Department. The cauterization was done twenty-four hours after the 
infection of the animal by rabies virus. The agents used were the actual 
cautery, silver nitrate, and fuming nitric acid. In addition, two series 
of controls were used, one in which the wound was cleansed by simply 
scrubbing it out, and one in which nothing xvas done. The result of the 
experiment was as follows: Hitric acid sailed 71 per cent, of the ani- 
mals ; the actual cautery, 54 per cent. ; silver nitrate, 3-i per cent. ; the 
swabbing out had some effect, as shown by the fact that 15 per cent, of 
the animals in which this was done were saved. 

Later another experiment was done in which the conditions simu- 
lated more nearly those found in actual clinical experience. Fuming 
nitric acid was used twenty-two hours after the wound was infected with 
virus. Forty per cent, of the animals were saved by the cauterization. 

It has been our custom, therefore, to use nitric acid in practically all eases 
where a cautery was used at all. The wounds are opened ui5, scabs being removed, 
and the acid applied either with a capillary pipette or with a swab of cotton on 
glass or wooden holder. In the case of children with extensive wotmds upon the 
head chloroform anesthesia is generally used by us. In other eases, where neces- 
sary, cocain or, better still, alypin, may be used either by injection into the tissues 
or applied directly to the wound. It is advisable not to apply nitiie acid 
directly to the periosteum, but to use carbolic acid in this sitxxation. Contrai'y 
to the general opinion, it is our experience that wounds treated with nitric acid 
heal well, with comparatively little searzing. When applied to wounds on the 
lower extremities in elderly persons and those with poor circulation, an ulcer may 
result. As this is the least dangerous place from the staxidpoint of infection, it 
is usually advisable to use one of the less severe caustics in these cases. We gen- 
erally use the above method of eautexization even up to the end of forty-eight 
hours after the bite, when there has been no previous treatment of the wound, or 
when this has been carelessly performed. The local tx'eatment is most impoi’tant 
in the case of bites upon the head and exposed parts of the body. It is simply 
in the nature of an adjxmct and should not supplant antirabic vaccination, although 
when promptly and properly performed it is probably sufficient to prevent infec- 
tion in some eases where the wounds are very slight. 

OoNSTiTUTioisrAL Measxjees 

The constitutional treatment of a person suffering from the bite of 
a rabid animal, but who has developed no symptoms, consists chiefly in 
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the Pasteur autirabic vaccination, or some modification of it. While the 
mode of action of this vaccination is not altogether understood, it is be- 
lieved that it is quite similar to that of the bacterial vaccines. 

The injections of the modified virus produce antibodies in the serum 
of the patient which inhibit the growth of the virus from the wound, along 
the nerve tracts, thereby producing an active immunity. The serum of 
an animal which has received an extensive series of such injections con- 
tains ^‘antirabic” properties which are easily demonstrable in the test 
tube. 

In Pasteur^s earliest attempts at immunization he used the cords of 
rabid dogs as they wore brought to his laboratory from the street. The 
virus in this form he called “street” or clinical rabic virus. He found, 
however, that equal weights of such brains emulsified in equal amounts of 
salt solution contained an unequal number of organisms, or at least re- 
produced the disease, when inoculated into the brains of laboratory ani- 
mals, with varying periods of inoculation. In order to develop a definite 
system of vaccination which would be applicable at all times, it was nec- 
essary to obtain a virus which was stable or fixed in strength, so that a 
given amount of it (roughly a given number of organisms) could be ob- 
tained at any time. This result he attained by passing the virus from 
a dog’s brain (street virus) through a series of rabbits, reinoculating 
each rabbit in the brain with an emulsion made from the brain of a rab- 
bit previously inoculated. With each passage he found that the virulence 
of the brain emulsion was increasing, as shown by the shorter incuba- 
tion of the disease in each succeeding rabbit, until finally, after about 50 
passages, the incubation had fallen from 2-3 weeks to 6 days. Below 
this point it did not fall in spite of numerous subsequent passages. In 
other words, the virus had reached its greatest possible strength for this 
method of inoculation, and was called by Pasteur “fixed virus.” Having 
then obtained a virus of definite strength, the next step, which was much 
simpler, was to devise a method of attenuation so that it could be safely 
administered to a human being. 

The spinal cord rather than the brain was used, it being more easily 
manipulated. Drying was the method of attenuation, and it was found 
that, when the cord of a rabbit which had died of fixed virus infection 
was dried over caustic potash in the dark, at a temperature of 70° F., for 
a week, the virus had been completely killed. Dried for a shorter time 
down to one day, the cord was active to produce the disease when inocu- 
lated, subdurally, with successively shorter incubations, until a cord 
dried only one day produced rabies with the same incubation as the fresh 
virus, i. e., six days. The original scheme of the Pasteur method was 
to begin the treatment with an injection of six cubic centimeters of an 
emulsion made by grinding up a measured amount of a cord dried four- 
teen and a like amount of one dried thirteen days in physiological salt 
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solution. The next day a similar dose from an emulsion of cords dried 
twelve and eleven days was used. The third day cords of ten and nine 
days’ drying, and the fourth day those of eight and seven days’ drying, 
were used. 

The remainder of the scheme was as follows: 


Day of treatment 

Age of cord 

Amount of emulsion 
injected 

5 th 

dried 6 days 

2 c. c. 

6th 

« 6 « 


7th 

« 4 « 

a 

8th 

« 3 « 

cc 

9th 

« 5 « 

4i 

10th 

« 4 « 

a 


This routine is repeated until the patient has been treated for fifteen, 
eighteen, or twenty-one days, according to the severity of the disease. 

By the repeated passage of the rabic organism through a long series 
of rabbits, it has not only become heightened in its virulence for subdural 
inoculation, but at the same time it has been changed and rendered loss 
virulent for subcutaneous inoculation, so that it is probable that a con- 
siderable quantity of the perfectly fresh virus could be inoculated sub- 
cutaneously in man without producing the disease. 

Since the time of Pasteur many modifications have been made in the 
treatment, the therapeutic principle remaining the same in all. Some 
recommend the use of killed virus only throughout the course of treat- 
ment, while others use only the fresh, undried virus. Various agents 
of attenuation are used, and, even where the Pasteur drying method is 
employed, some laboratories start the treatment with an emulsion of a 
cord dried only three days, and later use that of a cord dried one day. 
As it is not clear to us that proof has thus far been produced to show 
that the above-mentioned modifications are advantageous, the original 
Pasteur method has been adopted with a few minor modifications. 

The routine of the preparation of the virus at the New York Health 
Department is as follows : Prom two to four rabbits are inoculated sub- 
durally each day with a few drops of an emulsion made from the medulla 
of a rabbit which has just died of ficsed virus infection. In six days 
these rabbits show the first signs of rabies, and, when fully paralyzed two 
days later, they are asphyxiated by illuminating gas. After death the 
animals are washed and immersed in a 1-20 carbolic solution. After this 
they are carefully skinned by cutting the hide around the hind quarters 
.and drawing it over the head. The tissues along the course of the spinal 
column are then flamed with a bunsen burner, and, after cutting through 
the soft parts, the two ends of the spinal column are severed with bone 
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forceps. The cord is then pushed out of its canal with a cotton-wrapped 
prohe — the whole operation requiring only a few minutes. A small por- 
tion of the cord is planted in broth for possible contamination, and the 
remainder is suspended in a jar containing caustic potash, and placed 
in the drying room. 

The emulsions are made by grinding measured quantities of the 
dried cords with the proper amounts of physiological salt solution. 

Throughout the process the greatest care is taken to avoid bacterial 
contamination. The duration of the treatment is from sixteen to twenty- 
six days. The inoculations of the patient are made subcutaneously, pref- 
erably in the abdominal region. Patients bitten on the head are treated 
morning and evening for the first two days. The scheme of injections 
followed is that of the original advocated by Pasteur, with a few minor 
modifications. 

Antirabic serum — ^that is, the serum of a highly immunized animal, 
such as the sheep or horse — ^has not been found to be of use in the pre- 
ventive treatment when used by itself. For the past few years, how- 
ever, it has been employed at the Pasteur Institute in Paris in the fol- 
lowing manner: An emulsion of fresh fixed virus is killed by mixing 
it with a strong antirabic serum. The mixture is then centrifuged and 
washed free of the serum. This serum-killed viriis is used during the 
first four days of treatment, the rest of emulsions being of the usual dried 
virus. By the use of this modification it is claimed that immunity is 
more rapidly produced. 

Local and Constitutional Effects of the Inoculation. — The local effects 
of the treatment consist of erythema, itching, and burning about the 
site of puncture, following the inoculations of the middle third of the 
course of treatment. Usually these symptoms disappear of themselves, 
but should they persist, as may happen when the abdominal wall contains 
much fat, the application of cold for a short time, or of a wet dressing, 
such as acetate of aluminium, will be sufficient. Abscess formation prac- 
tically never occurs. Frequently no constitutional symptoms occur dur- 
ing the entire course of treatment. On the other hand, it is not uncom- 
mon for patients to complain of slight lassitude and somnolence. Some 
patients lose weight and become slightly anemic; others gain in weight. 
The anemia and loss of appetite may be partly due to the mental worry 
which some patients acquire while undergoing treatment for the bite 
of a rabid dog. There appears to be nothing in the material injected 
which affects the heart, blood, or kidneys. 

It should be the aim of the physician to keep the patient in as good 
general health as possible while undergoing the immunization. Insom- 
nia, which is occasionally noted, is to be treated by the use of such drugs 
as trional; loss of appetite by tonics. Tea, coffee, and alcohol should be 
used sparingly. The patient should have ample exercise, but overfatigue 
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and exposure to cold and wet arc to be avoided. Where neeossai\y, the 
mental condition of the patient should receive' attention, ns lie is sonic- 
times inclined to be highly nervous or depressed and inelancliolie. In 
delicate, nervous children the injections may in-oduce a certain degree 
of shock, and this, added to the shock from thi' attack of the dog, may 
require careful handling on the part of the doctor and parents. 

A case in point is that of a delicate tliree-y ear-old girl of inherited 
neurotic temperament, who was attacked by a large dog, rolled in the 
street, and bitten by it in seven places. Through bad managc'nient at 
home the child’s mind was kept continually u]ion her unpleasant experi- 
ence. The daily trip to the laboratory for the jiainfnl injection added 
to the patient’s distress, so that a troublesome insomnia developed, result- 
ing in a condition of nerve exhaustion lasting sevt'ral months. Naturally 
the injections should be made as easily and as quickly as ])ossible, and 
tact should be exercised by parents and doctor, so that the children may 
go through with tlieir unpleasant cxperieiice in as good coudilion as ])os- 
sible. Under such circumstances children stand the treatment surprising- 
ly well. 

Complications. — ^As occasionally happens in the use of therapeutic 
sera, or even of drugs, so, following the Pasteur vaccine, one encounters 
at times an idiosyncrasy on the part of certain patients, which results in 
a greater or less degree of toxemia. That this is due to an idiosyncrasy 
is shown by the fact that usually but one out a large number injected 
with the same lot of vaccine develops symptoms. Pretlisposing factors 
in addition are supposed to be exposure to cold and Avet and nephritis 
and alcoholism. In our experience only adults have been aifected. Our 
records show nineteen cases in 4,400 patients treated, or one in 230. 

As this condition proves fatal in but extremely rare instances, the 
pathology is not well tmderstood. The poison aifeets the nervous system, 
and has been termed, according to its severity, neuidlis, myelitis, and 
acute ascending paralysis. The period at which the symptoms are most 
apt to develop is from the begiiming of the last week of treatment to the 
end of the second week following. 

In the great majority of these cases, according to our experience, the 
symptoms are mild, being limited to paresthesia of the limbs or nciiralgie 
pains, the latter usually limited to the spine and sciatic nerves. These 
symptoms may last from ten days to several weeks, and in the latter case 
may be accompanied by loss of weight and muscular weakness. More 
rarely there may he actual paralysis of one or more limbs, usually in the 
form of paraplegia ; and, when involving the louver extremities, the blad- 
der and rectum are frequently involved. More rarely still, the paralysis 
takes the form of the ascending type, and, while even these eases are apt 
to recover, they are occasionally fatal. It has been estimated that one 
out of six thousand cases receiving the Pasteur treatment dies from this 
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complication. This estimate we believe to be too high. There is no 
treatment for this condition other than rest and attention to the elimina- 
tion from bowels and kidneys. 

The injections may be suspended or not, according to the case. It 
has been stated that their continuance does not affect the duration of the 
symptoms. Whereas this very rare complication of the Pasteur treat- 
ment should not influence us against advising the vaccine in those who 
evidently need it to protect them from rabies, it shoxild be considered in 
those eases in which the apparent risk of infection from rabies is neg- 
ligible. In other words, the treatment shotild not be recklessly advo- 
cated for psychological effect upon the patient. 

Treatment Sent by Mail. — ^For some time past the Hew York Health 
.Department has sent out the Pasteur antirabie virus to physicians, to be 
given by them to the patients at their homes. The virus is sent each day 
by special delivery mail to those places which can be reached within 24 
hours. A somewhat longer and stronger course is sent than would be 
given were the patient treated at the laboratory, in order to make up for 
the slight loss in strength of the virus. One-quarter of one per cent, of 
carbolic acid is added to the emulsions of the first four days, and 20 per 
cent, of glycerin to those of the subsequent days of treatment. 

Recently a number of manufacturing firms have added the Pasteur 
antirabie virus to their list of other vaccines, and are sending out the 
emulsions in syringes ready for use. 

Provided physicians attend carefully to the few details of the ad- 
ministration of the virus, the results seem to be good. Many persons are 
able to take this treatment in this manner, who would be unable to spare 
the time and money necessary for a sojourn of three weeks in a distant 
city. 

While it may be somewhat more satisfactory in a few eases to have 
the patients come to the laboratory for treatment, it must be said that, 
in the great bulk of the cases, this method of administration is distinctly 
advantageous to the patient. 

Results of Treatment. — ^The Pasteur treatment requires four to five 
weeks for the full development of immunity, of which time about three 
weeks are required for giving the injections. In a person who is taking 
the treatment there is a contest of speed between the passage of the virus 
from the wound to the brain, by way of the nerves, and the development 
of immunity by the absorption of the vaccine through the circulatory sys- 
tem. The Pasteur Institute of Paris estimates, as failure of the treat- 
ment to immunize, only those eases which die of rabies after the ex- 
piration of ja two-week interval following the period of injections, this be- 
ing the full time required for the action of the vaccinal injections. Those 
cases which die within this time, whether due to delay in starting treat- 
ment, susceptibility of the patient, or intensity of infecting virus, are 
24 B 
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not included in their mortality statistics. Tn patients bitten npon the 
head the incubation is apt to be short, and iu sucdi eases tlu' percentage 
of patients which die during the period of trcatnu'ut is, therefore, larger. 

Some idea of the mortality from rabies in paticaits who have taken 
the Pasteur treatment may be obtained from the following table, based 
upon a record of 2,405 cases bitten by animals known to be rabid. These 
patients were treated with virus from the X. Y. ITealIh Departuamt 
laboratory from May 10, 1900, to September 19, 1911 : 


Total 

Location of bite mortality 

Head, 261 cases 4% 

Other parts of the body, 2,144 eases. . 2% 


Mortality after the 
expiration of the 
period of observation 

, 2 % 

. 2 % 


In other words, if a person escapes infection up to the end of .the 
two-week interval following a full course of treatment, the chances of 
rabies developing later are reduced to two or three iu a thousand. 

It is estimated that 15 per cent, of persons ])itt<m dt'celo]) hydrophobia, 
if their wounds are not treated and they do not receive* the Pasteur treat- 
ment. The reduction in mortality brought about hy treatnumt. was in oar 
cases from 15 per cent, to 3.1 per cent. Even Ixdtt'r results wijuld have 
been obtained if all those who died had come jjromptly for treatment. 


TREATICENT OP ^HE DEVELOPED DISEASE 

As rabies in the human subject is practically always fatal, very little 
can be said upon the treatment of the disease after it has doveloiK'd. One 
or two cases of recovery have been reported by reliable authorities, and 
several recoveries of animals from rabic infection have been recorded, so 
that every reasonable effort should be made in the patient’s behalf. The 
surroundings of the patient should be such as to tax his supersensitive 
nerves as little as possible. He should be upon a narrow bed, so placed 
as to be accessible from both sides, so that he can be easily co:itrolled 
should he become violent. It is well, in the ease of strong persons, to 
have some form of restraining apparatus easily accessible in case of need. 
The patients do not all become violent, but those that do become so are 
apt to be extremely hard to control. 

Although liquids cannot be swallowed, semisolid food, such as ice 
cream, can be taken fairly well, and may afford temporary relief from 
thirst. Some effect may be produced by enemata of large doses of chloral 
and the bromids. Morphin is usually given hypodermically, but is in- 
effectual in therapeutic doses. If the paroxysms are severe, as they may 
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be shortly before death, the only effectual means of controlling them is 
by the use of chloroform given intermittently, as in eclampsia. With 
regard to the nse of curative drugs, it may be mentioned that Eried- 
burger and Sachs report saving two dogs with a combination of atoxyl 
and thioglycocholic acid. The use of arsenophenylglycoehol is also recom- 
mended. 

It is important for those who nurse a case of hydrophobia to guard 
against becoming infected themselves. Although the saliva of the human 
ease is not as infectious as that of the dog, nevertheless, some risk is in- 
curred, should it penetrate the epithelium. 

It is wise, therefore, for the attendants to wear gloves and to attend 
to the prompt cauterization of wounds that have come into contact with 
the patient’s saliva. 

I am indebted to Dr. D. W. Poor, who has charge of the Pasteur 
Depart inent in the Research Laboratory, for assistance in preparing this 
article. 



CHAPTER XXI 
TETANUS 
WrLLiAM H. Park 

The treatment of tetanus has two distinct purposes : first, the neutrali- 
zation of the tetanus toxins in so far as that is possible, and, second, the 
allaying of the symptoms and the keeping alive of the patient. 


THE USE OF ANTITOXIN 

The neutralization of the poison which is free in the hlood, lymph, 
and tissue fluids can undoxihtedly he accomx^lished hy an intravenous 
injection of tetanus antitoxin. That which is already thoroughly united 
to the tissues of the nerves, spinal cord, and brain is probably beyond 
the influence of the antitoxin. There is, however, apparently an in- 
terval of time in which the toxin is in contact with the cells’ surface, or 
is free in the cells’ fluids, before trrie union takes place. According 
to experiments by Kraus, part of this toxin will pass mit of the cells if 
they are surrounded by an antitoxic fluid, just as salts pass through a 
membrane into salt-free fluids. It is important to clearly understand 
that in case of tetanus the toxins elaborated in the infected wound have 
passed into the lymph vessels, and the greater part poured into the gen- 
eral blood supply, and from there passed out to the tissue fluids, and 
there, coming in contact with the nerve endings and the cells of the nerv- 
ous and muscular system, have been taken up by them. The symptoms 
are the proof that serious poisoning has already taken place, and that 
more is impending, for symptoms do not arise until some hours after 
the contact of the cells with the toxins. 

While the nerve tract leading from the wound is somewhat more 
involved than the rest of the nervous system, still there can be no ques- 
tion that the great mass of the toxin passes into the blood from the lymph, 
and so gains access to all divisions of the nervous system. 

The neutralization of the poison which has not already come in con- 
344 
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tact with the tissue cells is certainly accomplished when tetanus anti- 
toxin diffuses through the capillary walls to the tissue fluids. As al- 
ready mentioned, it is probable that some of the toxin which has entered 
the cells or the nerve endings may also be neutralized and prevented from 
poisoning. This takes place more rapidly when the fluid outside is 
strongly antitoxic. The longer the toxin remains in the cells the greater 
will be the proportion which has combined with the cell protoplasm and 
is beyond any possible neutralization by antitoxin. 

The above facts make it imperative that at the earliest possible mo- 
ment we give a sufficient dose of antitoxin by some method which will 
make it possible to quickly reach the tissues. 

Method of Injecting Antitoxin. — ^From the fact that tetanus toxin 
passes up the nerve trunk, or its lymph vessels, which siipplies the tis- 
sues involved, it was urged that antitoxin be injected directly into the 
nerve trunk. The direct injection of the nerve trunk can do no harm, 
and probably does block a certain amount of toxin ascending, which would 
not be reached as quickly in any other way. The fact remains that the 
major part of the toxin enters the blood, and is thus conveyed to all parts 
of the body. 

Since the tissues of the spinal cord and brain are chiefly affected, it 
has been suggested that the antitoxin be injected into the spinal canal 
or the cord or into the ventricles. It is possible that intraspinal injections 
affect certain portions of the central nervous system more quickly than 
those given by any other method. Subarachnoid injections do not, how- 
ever, come into contact with more than the surface of the cord, while the 
deeper portions are equally affected by the toxin. The effect on the 
deeper portions is probably the same as any other form of injection. That 
is, the antitoxin must first be accumulated in the blood before passing out 
to the tissue fluids bathing the cells. 

The intracerebral injections act in the same manner, and on account 
of their danger and shock should not be attempted. 

The question of giving antitoxin subcutaneously, intramuscularly, or 
intravenously is to be decided by the rapidity of absorption. 

An intravenous injection, throwing the antitoxin directly into the 
blood current, causes an immediate neutralization of all toxin present, 
and, within a few hours, of all toxin in the lymph and cellular fluids. A 
subcutaneous injection is not wholly absorbed for three days. The water 
holding the antitoxin in solution is quickly absorbed, but the antitoxin 
is held back. At the end of six hours only about 10 per cent., 24 hours 
35 per cent., 48 hours 65 per cent., and at 72 and 96 hours 100 per 
cent. 

The following table of the results in two goats receiving 10,000 units 
brings this point out clearly: 
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Hours after 

Goat 1, suhcutaiioous 

Goat 2, intravenous 

injection 

Units of antitoxin in 

one c, c. of blood 

3 

1 

85 

6 

2 

75 

12 

5 

70 

24 

9 

60 

48 

17 

35 

72 

25 

25 

7 days 

8 

10 


The slo^vness of absorption of that injected snbentaneonslj is very 
evident. The blood current, in fact, never reaelu's in aiiiitoxin strength 
to within 50 per cent, of what it does after aii intravenous injection of 
the same size. Injected into the muscle, the antitoxin is absorbed about 
three times as rapidly as when given subcutaneously, so that the major 
part is absorbed within twenty-four hours. The etfectiveuesa of this 
method also falls far short of the iirtravenous way. It is also difficult 
to be certain that the antitoxin is actually injected into the muscle sub- 
stance, and that it is retained there until absorption. 

Single or Multiple Injections. — The usual method of giving antitoxin 
is to give an injection every six to twelve hours during the first day and 
every twelve hours after that time until the symptoms improve. It is 
difficult to find any reason for the frequent dosage. 

As one looks at the table above, the conviction becomes strong that after the 
fibrst twelve hours all the toxin in the body not firmly united to the cell substance 
has been neutralized and that all we have to do further is to keep the blood anti- 
toxic so that any toxin still in the infected area will surely be neutralized. It 
would seem that one large intravenous dose of antitoxin given at the very first 
possible moment to be followed at intervals of 48 hours by moderate sized subcu- 
taneous injections until the symptoms abated would be all the antitoxin required. 
The important thing is to give sufficient antitoxin at the fii*st possible moment. 

Danger in Delay. — ^Every minute that passes wdthout giving anti- 
toxin after the first symptoms appear makes its effcctiveu.css less. If 
for any reason one cannot at once give it intravenously, it should be 
given aubcirtaneously. If only a small amount is at hand, give it im- 
mediately, and later give the remainder. 

There is practically no danger in giving it intravenously if ordinary 
surgical cleanliness is used and the serum is warmed to about blood heat. 

Dose. — The dose should be in proportion to the size of the individual. 
It is far better to give too much than too little. The severity of the case 
influences rather the prognosis than the dosage. 

Eor an adult of average size an injection of at least 15,000 units 
should he given. If the expense is not too great and it is available, 25,000 
units would be better. As the refined tetanus serum usually contains 
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alx)ut 500 units per e. c., the amount of fluid will be about 30 to 50 c. c. 
For a child of less than fifty pounds one-half this amount will suffice; 
for an infant one-quarter. This large amount of antitoxin is not given 
because there is a large amount of toxin in the body, but because, as only 
a small percentage of the antitoxin passes out of the blood to the cellu- 
lar fluids, it is necessary to have great antitoxic strength so as to quickly 
get the antitoxin in appreciable amount to the cells. The tissue fluids 
only contain about 3 per cent, of the antitoxic content of the blood. 

If the full amount is not available, give at once whatever quantity is at hand. 
The fii'st thousand units given intravenously undoubtedly does the largest amount 
of good. It is probably wise to give additional doses every 4cS hours of 5,000 
units in an adult and one-half that amount in a child until the symptoms abate. 
This keeps up the antitoxic strength of the blood. I am not sure that these later 
injections are necessary, but they can do no harm. 

I have treated twelve cases in this manner and the results have convinced me 
that many cases of tetanus are seen early enough to receive great benefit from 
antitoxin. I am certain its prompt use will save many lives which would other- 
wise be lost. It is unfortunately true that it will fail to have marked effect in 
some of the most acute eases. 

Treatment of the Infected Area. — This should be treated by the or- 
dinary surgical .methods, so as to remove any collection of pus and any 
necrotic tissue. Amputation of infected limbs should not be done unless 
required for other reasons than tetanus. In many animal experiments 
Field, in the Kesearch Laboratory, showed that the shock of amputation 
did more harm than the toxins, if suf&cient antitoxin had been given. 

Prevention. — ^A subcutaneous injection of 1,500 units in an adult 
and of 1,000 in a child will prevent the development of tetanus in the 
great majority of infected wounds. A second injection ten days later 
will absolutely insure protection. The second dose of antitoxin is neces- 
sary in cases of serious injury, because it is eliminated slowly and little 
remains after ten days. These immunizing injections should he given 
after blank cartridge wounds, ragged wounds where dirt has been carried 
in, and crushes. In regions where tetanus is prevalent this is very es- 
sential. The antitoxin can be given at any time during the first few 
days, if it is not available at once. The wound should be treated sur- 
gically so as to remove, as far as possible, all dirt. 

The injections of carbolic acid have not, in animal experiments, 
shown any power to neutralize the tetanus toxin. Tetanus develops as 
rapidly and as fatally as in controls. 

DRUG TREATMENT! 

Anodynes and spinal sedatives are usually employed, and with an 
advantageous result in mild cases. They have no power to cure, but 

^ I wish to thank Dr. Bartholow for his assistance in preparing this section. 
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there is no doubt that they relieve pain and diminish spasm, and so 
conserve the strength and possibly prevent suffocation. To prodiice these 
effects in mild cases, or any effects at all in the acute and severe cases, 
large or very large doses ai‘e necessary; and it may well be that some 
of the remedies in these amounts are not devoid of danger. 

Bromid of potassium, the safest and one of the most effective, may be given 
in much larger quantity than writers usually advise; indeed, an abmidant experi- 
ence shows that the human body will tolerate two drachms at a dose without harm. 
In tetanus it is desirable that such doses be administered by the stomach or nasal 
tube, or by the rectum, and be frequently repeated. The effect is enhanced by 
adding chloral, of which 15 grains (1.0 gm.), 30 grains (2.0 gm.), and even 60 
grains (4.0 gm.) may be given every six to twelve hours; its dangers perhaps 
being exaggerated. Yet, undoubtedly, it is a judicious caution to watch its effects, 
and to govern the dosage by the effect produced. 

The spasms are also powerfully influenced by the preparations of 
Calabar bean, notably the fluid extract and the sulphate of eserin. Both 
must be pushed, eserin being given subcutaneously in doses of 1/6 grain 
(0.01 gm.) every three hoiirs until its physiological effect is shown in fibril- 
lary twitching of the muscles .and diarrhea. This drug may properly he 
mentioned here, not that it is, as a remedy, any great favorite at the 
present day. Other remedies, little used now, but esteemed by the older 
physicians, are conium, gelsemium, nicotin, aconitin, and amyl nitrite. 
The last is most useful, but all require practice and a special knowledge 
to be employed with success. 

If the current opinion be true, chloretone is a remedy of peculiar 
excellence. It is given in large doses at a single time, 40 grains (2.6 gm.) 
in olive oil by the rectum, and 120 grains (8.0 gm.) in twenty-four hours 
(4). Unfortunately its action is obscure, and Begbie reports a ease in 
which it may have had some influence in causing death (2). 

Some cases are greatly benefited by chloroform inhalations during 
severe spasms, and may even absolutely require it. No remedy for 
tetanus, however, has been more indiscriminately used. On this point 
the differences between doctors are profound; but there is a growing 
conviction that the prolonged administration of chloroform is harmful. 

Similarly morphin and atropin are valued highly ; but these are not 
cures, and are both used and abused. They have special uses — to relax 
the muscles and produce sleep ; and atropin has a particular merit — ^that 
of drying the mucus in the mouth and throat. Morphin, when used, 
should be combined with atropin, but atropin may very well be used 
alone. Eew remedies are more easy to interpret; the signs of toxic ac- 
tion in atropin are particularly legible. Large doses of both drugs should 
be given, and Leyden rightly advises .02 gram of morphin (1/3 grain). 
Diiring the 24 hours 0.1-0.15 gm. can be given. Atropin should be in- 
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jected into the rigid muscles, the maximum dose being 1/25 grain 
(0.0026 gm.). 

Of late years two forms of “symptomatic” treatment have been be- 
fore the progressive physician: (1) with phenol. (2) magnesium sul- 
phate. 

Baeelli’s method is the subcutaneous injection of large doses of phenol. 
The results claimed are most striking (1). He uses a 2-3 per cent, so- 
lution in water, and begins by administering 0.3 to 0.5 gram of car- 
bolic acid daily, divided in several injections. He then increases the 
quantity to grams daily. Maragliano recommends a 5 per cent, so- 
lution in oil. Bacelli claims that it lessens the nerve excitability of the 
spinal cord, lowers the temperature, and has antitoxic properties. The 
method has been approved by many, w’hile others have had little success 
with it. In animal experiments it appears to have little or no effect — 
certainly much less than antitoxin. The statistics given show a remark- 
ably low mortality — of less than 10 per cent. These figures are undoubt- 
edly too good. 

In niy own experience the results have not been striking and I am sure that if 
given it should be in addition to, and not in the place of, antitoxin. The urine 
must be carefully watched. 

2. Magnesium sulphate is administered in two ways : subcutaneously 
and into the spinal canal. It is not easy to discriminate between what 
is more and what is less beneficial in them. The subcutaneous method is 
doubtless the safest and easiest; it has also proved useful (10). A slight 
overdose has caused dangerous and profound collapse, as in Miller's case 
(6). Deaths are reported by Page, Phillips, Debr6, and Tanton, and, 
though cures occur, a close examination of many shows that antitoxin, 
bromids, chloral, and atropin were also used. The chief danger is from 
respiratory failure — a danger only , avoided by very careful dosing. 
Meltzer’s original dose was 1 c. c. of a 25 per cent, sterile solution to 
every 26 pounds of body weight. This dose by some is slightly reduced. 

The technique of the injection may be thus described: A lumbar 
puncture is made between the third and fourth vertebrae. The patient 
should be placed on his left side with the head slightly raised, to prevent 
the solution from flowing into the medulla and paralyzing the respiratory 
center, an accident, nevertheless, which has more than once taken place. 
Chloroform may be required, but should be avoided where that is pos- 
sible. If the puncture is successful, a small amount of the spinal fluid 
is allowed to flow through the needle, and it is then affixed to the syringe 
containing the solution of magnesium sulphate. The method, which 
should he practiced by the expert alone, is dubious to a degree, Por, as 
Taylor writes: “The treatment is symptomatic, can only be partial, and 
is not free from danger” (9). 
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In this enumeration of remedies the properties of pilocarpin should 
be mentioned, as indicated by clinical observers and the researches of 
Madsen and Salomonsen. It merits a trial, as also do the organic prep- 
arations of arsenic. 

Inhalations of oxygen are advised by Osterwald for the spasms (7). 

GENERAL MEASURES 

Feeding. — ^All food given by the mouth should be in fluid form, so as 
to be easily swallowed, and this should in severe eases be kej)t as small 
in amoiint as possible, as there is danger of foreign body ])ncunionia 
and of exciting convulsions. Eectal feeding should be used to supple- 
ment mouth feeding. The tendency to spasm of the sphincter aids the 
retaining of the injection. As much as two or three pints may be re- 
tained daily. Leyden suggests as a combination 500 c. c. milk, 50 gi*ams 
nutrose, and one teaspoonful salt. To this brandy and tincture of opium 
can be added. 

Feeding through a soft rubber catheter passed to the stoiiuich by the 
nostrils is often necessary. Sometimes, owing to spasm, the tube will 
not pass. Chloroform inhalations will then be nccessai’y. Sometimes 
it is easier to pass a small stomach tube by the mouth. Subcutaneous 
injections have at times been resorted to. Olive oil and 10 per cent, 
solution of gTape sugar have been employed, also normal horse serum. 
As much as 600 to 1,000 c. c. can be given. Before passing a nasal tube 
for feeding or giving an injection in the bowels, or doing anything which 
might cause a convulsion, it is well to give a dose of morphin, so as to 
lessen the irritability. 

Nursing. — ^Every noise possible should be eliminated, and the room 
should be somewhat darkened. 

A water-bed will make the patient more comfortable, and prevent to 
some degree the starting of spasms. 

Results of Treatment. — The most acute cases have a very high mor- 
tality. The longer the incubation and the slower the onset the better 
the results. If every case were given an intravenous injection of anti- 
toxin at the time of diagnosis, and treated well in other resnects, prob- 
ably 50 per cent, would recover. 

PREVENTIVE TREATMENT IN DETAIL 

This consists in the use of antitoxin and the treatment of the wound. 
The instructions printed for hospital internes by Berghausen are so good 
that I repeat them: 

“1. All perforating, penetrating, or lacerating wounds contaminated 
directly by soil or manure, especially those contracted in the streets or 
about stables. 
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^'2. All blank cartridge and giant-cracker perforating and lacerating 
wounds. 

iisrsTEXTOTioiirs 

^‘1. In all cases above mentioned remove the clothing and foreign 
material about the wound. 

“2. Cleanse the surrounding parts with green soap, alcohol, ether, 
and sterile water. 

“3. Eemove with sterile forceps any foreign material lying super- 
ficially in the wound. 

^‘4. Cleanse the wound with 5 per cent, phenol (carbolic acid), 0.5 
per cent, hydrochloric acid solution. 

“5. Enlarge the opening by free incision if necessary, to thoroughly 
cleanse the wound, or for the removal of foreign substance. 

^‘6. Use a general anesthetic whenever indicated. 

“T. Pack the wound lightly with gauze soaked in the phenol-hydro- 
chloric acid solution, and dress. Change the dressings daily. 

'‘8. Immediately after dressing the wound on the first day give 
1,500 units of antitetanic serum subcutaneously. 

“9. A careful record must be kept of each case when the patient is 
discharged.” 

In case of doubt or on the appearance of symptoms resembling 
tetanus an injection of 20,000 units of antitoxin should be made at once. 
When the diagnosis is certain it may be too late. If it is tetanus the 
symptoms will become manifest in spite of the antitoxin, but will prob- 
ably not develop to an alarming extent. 

THE TREATIOENT OF ACTUAL CASES 

This disease is so rare that few physicians see more than one or two 
cases. The following reports, giving treatment of various kinds and re- 
sults, are given, because in this way a clearer idea can be obtained than 
from the general consideration already given. 

Two Moderately Severe Cases of Slow Development Treated with Anti- 
toxin and Sedatives, One Case Having Two Relapses 

Case 1. — ^Boy, aged 10 ; admitted with history of injury twelve days 
previously. On ninth day rigidity of muscles of lower jaw developed 
with slight convulsive seizures. 

On the twelfth day, when admitted, was subject to repeated convul- 
sions lasting sometimes a few seconds and sometimes ten minutes. Dur- 
ing the next five days there were each day 8 to 15 severe convulsions. 
The first relaxation of the jaws took place on the sixth day of treat- 
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ment. On twelfth day patient ceased to have convulsions and recovery 
was uninterrupted. 

Treatment . — On each of the first five days two doses of 3,000 units 
of antitoxin were given subcutaneously; on the next two 3,000, and on 
each of the next five 1,500, a total of 55,000 units in all. Pint enemas 
of normal salt solution were given daily at first, and patient was fed 
through a tube. 

Chloral and sodium bromid, each ten grains, and morphin, %-graiii 
doses hypodermically, were given as required. On admission the wound 
was carefully treated. 

Comments . — The first dose of antitoxin should have been at least 
10,000 units, and should have been given intravenously. Single daily 
doses of three thousands units of antitoxin would have kept up the anti- 
toxin content of the blood sufficiently. The immediate large intravenous 
dose is the most important point to be insisted on. 

Oase 2 . — A moderate attack with two severe relapses. This case, re- 
ported by Pink (3), is similar to one treated by me six years ago. The 
patient, 20 years old, was admitted ten days after infection of a sore with 
cow manure. His temperature and pulse were normal, bxit the spasms 
severe. When the spasms were very severe injections of morphia were 
given, and occasionally inhalations of chloroform. Chloral, 20 gr., and 
sodium bromid, 30 gr., in mixture, was given every three hours. Anti- 
toxic serum was given twice daily in doses of 10 c. o. After four days 
the spasms became less, and ceased after another four days. Pour months 
later he had a second attack, and after two months a third attack. 

In this case there was probably some remaining spores which de- 
veloped after the antitoxin administered and that elaborated in the per- 
son had been eliminated. In the ease that came under my observation 
I gave an injection of 1,000 units every two weeks for three months after 
the third relapse. 

Two Coses of Tetanus Treated hy Subdural Injections of Magnesium 

Sulphate (8 ) — Cases 3 and 4 

Case 3. — On September 28, 1911, Honald E., aged 9 years, com- 
plained of feeling ill, and did not go to school. The following morning 
the patient had a violent tetanic seizure, and was ordered to the hospital. 
He was admitted at 1 p. m., the temperature then being 99.4 and the 
pulse 112. 

The boy had been in the habit of running about barefoot, and there 
were several small cuts and abrasions on both feet. The cuts were care- 
fully cleaned, and then swabbed with tincture of iodin, and a gauze dress- 
ing applied. 

As soon as the wound had been dressed the boy was put to bed, and 
1,600 units of antitetanic serum given subcutaneously. At 3 p. m. the 
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patient had a tetanic seizure which lasted two or three minutes; risus 
sardonicus was well marked, and from this time on there was great diffi- 
culty in opening the mouth. 

Similar attacks occurred at 4 p. m. and at 5.15 p. m., and a second 
dose of 1,500 units of serum was then given. The temperature had risen 
to 100.2°. The attacks now recurred with increasing frequency, until 
they were almost continuous. 

At 2.30 A. M. a third dose of 1,500 units of serum was injected, and 
under chloroform anesthesia the spinal canal was punctured between the 
third and fourth lumbar vertebrae and 2.5 c. c. of cerebrospinal fluid 
was withdrawn, and there was slowly injected in its place a like amount 
of sterile 25 per cent, solution of magnesium sulphate. 

After the injection of the magnesium sulphate the patient slept quietly 
for an hour, and then quite suddenly the breathing became embarrassed, 
and the temperature fell to 97. As the breathing became steadily worse, 
a small hypodermic of strychnin was given, and repeated in half an hour’s 
time. The boy’s condition distinctly improved, and he took liquid nour- 
ishment well. 

At 10 A. M. on September 30 the temperature rose rapidly to 104.6; 
cold sponging was resorted to, and the temperature fell to 100°. The 
boy slept all the afternoon, and seemed on the high road to recovery, 
until the early hours of October 1, when the temperature again rose to 
104°. Cold sponging now had no effect on the temperature, and the 
breathing again became very embarrassed. Strychnin was administered 
and oxygen given, but the boy’s condition gradually became worse, and he 
died at 10.40 a, m., the temperature immediately before death being 
107°. 

From the moment the magnesium sulphate was injected to the time 
of the boy’s death no trace of tetanic spasm occurred. 

The dose recommended is 1 c. c. of a 25 per cent, solution for every 
25 pounds body weight, but from the effect of the drug in this case I 
am inclined to think this dosage too large. A large dose of antitoxin 
might have been of use in this ease. 

Case 4. — On November 9, 1911, Vera H., aged 8 years, while run- 
ning about barefoot, cut her foot on a stone. The wound was treated at 
home until November 22, when the child, who appeared to be out of 
sorts, was brought to the hospital. 

On admission temperature and pulse were normal. The foot was 
soaked for twenty minutes in 1 to 4,000 solution of mercury perchlorid, 
and then dressed with a boric acid fomentation. 

The patient was put to bed and slept well all night, but at 7 a. m. 
on November 23 she had slight muscular twitchings and complained of 
pain in the back and of difficulty in opening the mouth ; 1,600 units of 
antitetanio serum were given subcutaneously, and the wound on the foot 
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swabTaed with tincture of iodin. Eive grains of potassium bromid were 
given every three hours. 

The muscular twitchings continued at intervals all day, and the tem- 
perature rose steadily, until at 5 p. m. it had reached 104°. Under 
chloroform anesthesia 1,500 units of antitetanic serum were injected into 
the subdural space, an equal quantity of cerebrospinal fluid having pre- 
viously been withdrawn. 

The tetanic symptoms persisting, a hypodermic injection of 1/16 
grain of morphin was given. As the bladder was distended, the catheter 
was passed, 20 oz. of urine being withdrawn. The patient passed a 
restless night, and the following morning (6.30 a. m.), under chloroform 
anesthesia, 1 c. c. of a 26 per cent, sterile solution of magnesium sul- 
phate was injected into the subdural space. 

This procedure was followed by a distinct improvement, and the mus- 
cular spasms ceased until noon, when they recurred "with increased vio- 
lence and frequency. A second hypodermic injection of morphin was 
given with great benefit, the child becoming quieter, getting a fair amount 
of sleep, and taking nourishment well. 

At 10 p. M. the convulsions returned, the attacks coming on about 
every hour till 4 a. m., when they ceased, and the child slept till V a. m. 
Severe attacks of tonic and clonic convulsions then came on, recurring 
every few minutes throughout the day. More morphin was given, but 
had no effect. 

At 4 p. M. a frightful attack of convulsions took place, the body be- 
ing violently jerked about the bed, and death ensued ten minutes later. 

The patient suffered from retention of urine the whole time she was 
in the hospital, and the catheter was passed as required. During the 
forty-eight hours preceding death the temperature was high, and cold 
sponging was resorted to frequently, and seemed to 'have a very sooth- 
ing effect. Immediately before death the temperature rose to 108.2°. 

In this case Smithson thought the amount of magnesium sulphate was too 
small, but feared at the time to give more. The amount of antitoxin as in the 
first ease was too small and should have been given intravenously. 


Two Cases in Which the Treatment Given was Antitoxin and Ohloretone 

Case 6 (5). — ^Acute tetanus; recovery. Male; white; aged 10. In- 
cubation, ten days ; duration, sixteen days ; splinter in foot. 

On August 6 the patient ran a splinter into his foot ; the wound was 
dressed and apparently healed in two or three days. Patient was first 
seen by me on August 17, at which time there was difficulty in opening 
and closing the jaws. Two days previously he had noticed some slight 
stiflhiess and pain on opening the mouth. He was immediately admitted 
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to tlie hospital at 2.50 p. m. as a tetanus patient. The temperature on 
admission registered 102.5°. Though apparently healed and hard to find, 
the place of injury was opened and a piece of tissue removed and wound 
thoroughly cauterized. A splinter was found imbedded in the tissue 
over half an inch in length. Under ether anesthesia 3,000 units of anti- 
toxin were given intraneurally into the sciatic nerve of the leg below the 
groin, and 3,000 more intravenously by the median basilic vein of the 
arm. The. symptoms continued to increase steadily with rigidity, con- 
vulsions, arching of back, and rising daily average temperature, and dis- 
association of the normal pulse and respiratory rhythm up to the tenth 
day of the disease. The condition of the patient at this time was de- 
cidedly serious. On the eleventh day (day beginning at 3 p. m.) the 
temperature had risen to 104:.5° F., pulse 156, respiration 38, and re- 
mained with small change at this point until 4 a. m., when a marked 
change occurred for the better, the temperature falling 4.5° to 100° F., 
pulse 116, and respiration 24 per minute, the first material fall of tem- 
perature, pulse, and respiration since the third day of the attack. The 
improvement in the general condition continued until, on the sixteenth 
day, the temperature touched normal, pulse 96, respiration 18. Decreas- 
ing stiffness and irritability continued for some days later. The last 
convulsion was recorded on the twelfth day. From the splinter were re- 
covered classical tetanus bacilli, which caused tetanus in guinea-pigs. 
From the time of the ether anesthesia until the eleventh day, as occa- 
sion required, chloretone was given in solution by rectal enema in 30- 
grain doses. Complete relaxation followed each dose, lasting from eight 
to sixteen hours, during which time the patient slept quietly. Antitoxin 
was given daily subcutaneously in doses of 3,000 units. Liberal nourish- 
ment was supplied by nutrient enemata and stomach tube feeding. Saline 
solutions with frequent laxatives were used to promote elimination by the 
skin and kidneys. 

The marked change in the temperature chart between the tenth and 
eleventh day, almost in the nature of a crisis, should be noted. 

Case 6. — Acute tetanus, traumatic. Male; colored; Barbadian; aged 
34; machinist’s helper; incubation, ten days; duration, eight days, nine- 
teen hours; fatal. 

On August 9, at about 9.30 p. m., the patient’s foot was crushed by 
an engine. On admission half an hour later foot was amputated at tar- 
sometatarsal joint. Sloughing of the flaps occurred five days later. Au- 
gust 20, ten days from injury, noticed some stiffness in opening and 
closing of the jaws. Under ether anesthesia 3,000 units of antitoxin were 
given intraneurally into the sciatic nerve of leg, and 6,000 units intra- 
venously in the basilic vein of arm. From this time daily 3,000 units 
of antitoxin were given subcutaneously, and, as symptoms required, 
chloretone in 60-grain doses by rectal enema. As in the previous ease. 
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relaxation followed promptly, continuing from eight to sixteen hours and 
even longer, the patient resting and sleeping quietly. Laxatives, salines, 
and nourishment as in Case 1. hTo amelioration occurred in the regu- 
lar progress of the disease. The temperature, pulse, and respiration con- 
tinued more erratic, until on the eighth day at 4 p. m. it stood at 
104.5° E., pulse 140, respiration 40. Death took place the next day. 
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CHAPTER XXII 
GLANDERS 
WlLlLIAM H. PaBK 

Glanders occurs in almost all parts of the 'world, and is found espe- 
cially in horses, donkeys, and mules. 

Glanders is occasionally communicated to man hy contact with in- 
fected animals, usually by inoculation on abraded surfaces of the skin. 
A number of investigators have shown that infection through the intact 
skin is most unlikely. Viborg (cited by WladimrofP) showed that the 
same was true for mucous membranes, for he was able to place virulent 
glanders virus on the nasal mucous membrane of horses without infect- 
ing them. Infection occurred only when the virus was vigorously rubbed 
in. The relatively frequent occurrence of primary nasal glanders in 
horses is not surprising, when one considers the extreme liability of 
these parts to minute abrasions from the horse’s food. The use of com- 
mon drinking troughs or of common buckets is also believed to be an 
important factor in the spread of the disease in horses. 

From what has already been said concerning the pathology of glanders 
infection, it is obvious that the pus from the ulcers and the secretion 
from the infected mucous membranes constitute the greatest source of 
the spread of the disease. Moreover, glanders bacilli may be present 
in the feces of infected animals, even though there are no intestinal le- 
sions. This is comparable to the presence of tubercle bacilli in the feces 
of animals infected with pulmonary tuberculosis, and is due to the swal- 
lowing of the bacilli with coughed-up sputum or with infected nasal secre- 
tion. 

So far as our present knowledge goes, a moderate immunity against 
glanders follows an attack of the disease. 

Attempts have been made to produce artificial immunity against 
glanders in animals, and these are of interest, as the knowledge obtained 
can be applied to the treatment of subacute cases in man. Immunization 
has been attempted with an endotoxin prepared from glanders bacilli, 
and, while a certain degree of tolerance for this endotoxin could be pro- 
duced, only a slight immunity against glanders infection was manifest. 
26 B 35 Y 
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Since the introduction of inallein as a diagnostic agent we have learned 
that chronic glanders in horses does not infrequently end in spontaneous 
recovery. Working with cultures attenuated with glycerin and also with 
dead cultures, Levy (3) appears recently to have successfully inamunized 
animals against virulent infection, and Dedjulin (2) reports very fa- 
vorable results in a small number of horses. Silkman, in llsTew York 
City, has treated many horses with three immunizing injections of 2^/^ 
e. c. of a killed broth culture of the glanders bacilli, with apparently fa- 
vorable results. 

So far as specific treatment of glanders infection is concerned, a num- 
ber of different procedures have been tried. Thus the serum of horses 
ill with glanders has been injected into animals suffering from glanders, 
and favorable results are said to have been .obtained. The number of 
cases thus treated, however, is too small to permit definite conclusions, 
and confirmatory observations are lacking. In view of the fact that cattle 
are relatively immune to glanders infection, Nicolle (4) has experimented 
with defibrinated ox blood as an immunizing agent, and believes his 
results warrant further trial of the method. In the hands of other in- 
vestigators the results have been unsatisfactory. 

Wright, Bristow, and White, and recently Cramp (1) and Zieler (5), 
report recovery from glanders in man following the administration of 
bacterial vaccines. We know of two subacute eases which recovered under 
this treatment. In view of the very grave prognosis in these infections 
when treated by the ordinary methods, treatment with bacterial vaccines 
should be tried in all except possibly the very acute cases. The doses 
employed have varied somewhat, and will depend on the degree of re- 
action produced. It is well to begin with injections of twenty millions, 
increasing gradually up to two hundred millions, or to a point where 
a definite reaction is prodrieed. The injections are usually given every 
four or five days, but may in smaller doses be given every two days. 

There is no non-specific treatment for glanders which differs from 
that suitable for any other acute infectious disease. The discharges from 
the nose and mouth and from any lacerated surfaces should be carefully 
looked after and disinfected. 
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OHAPTEB XXIII 
ACTINOMYCOSIS 
'WlXiLIA.M. H. Pa3EK 

Actinomycosis is a chronic disease occurring chiefly in cattle, hnt 
also in man, and caused by infection with a fnngns, actinomyces bovis, 
commonly called the ray fungus. 

Although the organism has not yet been positively detected outside 
of the body, there is considerable reason to believe that infection ordi- 
narily occurs with the food. Johne, for example, noted that the tonsils 
of hogs often contained barley grains, whose surface or terminal hairs 
were covered with this fungus. Similar observations were made by Bos- 
trom, who examined the jaws of 32 cases of bovine actinomycosis. He 
found the grains of various kinds of cereal deeply imbedded between 
the teeth and gums, as well as in the actinomycotic lesions of the tongue. 
The grains were studded with actinomyces. There is no evidence of 
direct infection of man with the flesh or milk of diseased animals ; in 
fact, no case is known where a direct history of human contagion has 
been obtained. When systematic examinations are made of the pus, etc., 
of all patients treated, actinomycosis is found to be not uncommon. When 
this is not done a considerable number of the cases are diagnosed as 
tuberculosis or syphilis. The disease is more common in farmers, millers, 
and others who are brought in contact with grain, than it is in others. 

The experimental production of actinomycosis in animals with ma- 
terial directly from cases, or with cultures, has been followed by negative 
or very unsatisfactory results. The organisms introduced are either ab- 
sorbed or encapsulated. It seems probable that in order to produce typi- 
cal infection some additional irritant is required. 

According to most observers, the tendency to suppuration is much 
more marked in man than in cattle, where the process, too, is more lo- 
calized. In man, in addition to the localization in the jaws, infection 
of the lung, intestinal tract, and skin is not uncommon. The course of 
the disease is very chronic, and may or may not be marked with fever 
of an irregular type. The diagnosis can only be positively established 
by finding the actinomyces in the lesions or in the pus. 
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In man. spontaneous recovery from the generalized disease is rare, 
death resulting usually in from six to twelve months. Actinomycosis 
of the skin, jaw, and lymph nodes is amenable to surgical treatment, 
and this includes extirpation, incision, cauterization, etc. !For those 
forms in which surgical treatment is out of the question, preparations of 
iodin, both internally and as external application, have been used with 
considerable success in cattle. In man, too, favorable results have been 
observed from the administration of potassium iodid, though mostly in 
cases involving only the head and neck- In the pulmonary and intestinal 
forms the results have not been favorable. The doses employed in man 
have been from one to two grams daily, gradually increased up to four 
and five grams. If accessible, the affected parts should also be treated 
with local applications of iodin or with compresses saturated with a ten 
per cent, solution of potassium iodid. 

So far as I know, no successful results have been obtained from the use of 
vaccine or serum. I believe treatment by vaccine should be tried in resistant cases. 


OECAPTE 



CHAPTER XXIV 

THE GENERAL AND SPECIAL TREATMENT OP SYPHILIS 
William: S. Gotthbil 

INTRODUOTION 

Of all the more serious infections syphilis has for many years been 
regarded as perhaps the most regular and orderly in the sequence of its 
phenomena; and the simplest and most responsive in its treatment. The 
orderly succession of the primary, secondary, and tertiary symptoms and 
the efScacy of the usual mercury-iodin treatment were assumed ; and any 
deviation from the usual in these respects was regarded as sufficient to cast 
doubt upon the diagnosis. So far had this gone that it might almost be 
said that any case which did not present the expected and orderly sequence 
of symptoms was very likely ^o be unrecognized or misconstrued by the 
practitioner; and the useful though much abused ^'touchstone of treat- 
ment” was regarded as a decisive test, no matter how imperfectly applied. 
The treatment of lues became a matter of routine to an extent that mili- 
tated greatly against its efficiency. 

I would not be understood, however, as protesting against the attempt to 
marshal the phenomena of the disease in sequence and to standardize the remedial 
measures to be employed. It can be done successfully in this disease to a greater 
extent, probably, than in any other infection; and it is a practical necessity. The 
affection lasts for so long a time that it is the exception for one and the same 
observer to see both its earlier and later phenomena in one patient. And its 
ultimate results and sequelae are so varied that not even the specialist can know 
them all. The general practitioner needs broad therapeutic lines for guidance. 

Until a few years ago syphilology was apparently at a standstill. The 
main facts of its history were well established, and its therapeusis was 
supposedly settled. There were many dark points, of course. Its etiology 
was entirely unknown, though it had long been evident to many teachers, 
myself included, that a living organism alone could explain its phenomena. 
In recent times, however, the indefatigable efEorts of a multitude of 
workers have begun to bear fruit ; and syphilology has apparently entered 
upon a new phase of its history that is full of hope for the future. In 1903 
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it was for the first time demonstrated by Metehnikoff and Ronx that cer- 
tain anthropoid apes were susceptible to syphilis; and thus the disease 
was admitted into the field of experimental medicine. It was true 
that, in the course of centuries, there had been occasional instances 
in which experimental inoculation had been done; but these were either 
isolated instances of self-sacrifice on the part of physicians or experi- 
ments like those of the Anonym of the Palatinate, in which the secrecy 
entailed by illegal acts robbed the experiments of most of their value. 
Once any animal, no matter how rare or expensive, was proven to be 
susceptible to inoculation with the disease, syphilis was thrown open to 
medical experimentation, and might be expected to show the same advances 
that other similar maladies have. 

These advances were not long in coming. In 1905 Sehaudinn and 
Hoffmann discovered the spirochete ; and the rapid confirmation of their 
findings in all quarters of the world soon settled the etiology of the dis- 
ease. The long-sought-for agent that occasioned the malady was found 
at last. True, it had long been known that some factor of the kind was 
necessarily present, as no other agent would explain the phenomena of 
the disease. True also it was that the last quarter of a century preceding 
had been filled with alleged discoveries of the causative agent ; about one 
a year was the average. But their finders were, in almost all instances, 
the sole believers in their etiological importance, and not one of these 
discoveries was confirmed. The spirochete, however, remained, and 
is firmly established in the six years that have elapsed since the epoch- 
making discovery. It has been found in every possible phase of the dis- 
ease; it has been successfully inoculated in monkeys; it has even lately 
been cultivated ; and it is now a well-established and universally recognized 
criterion of the existence of the malady. 

Following this came the discovery of the specific serum reaction by 
Wassermann. This was a diagnostic means that enables us to recognize 
the disease in the absence of ordinary symptoms. Its status, however, 
is not as yet fixed; it is still not entirely beyond the experimental stage. 
The marvels of syphilitic animal inoculation and of the spirochete seemed 
to have prepared the medical mind to receive with comparatively little 
questioning any advance in our knowledge of the malady that has been 
mysterious so long. As its usefulness is chiefly in diagnosis, its detailed 
consideration is not in place here except in so far as it may be an aid in 
treatment. From this point of view it will receive some consideration fur- 
ther on in these pages. It will not be out of place, however, to sound a 
note of warning as regards the serum reaction. For there is a marked and 
lamentable tendency to overestimate its meaning and importance. It is 
merely a symptom of syphilis, and is of value, like other symptoms, when 
present ; its absence does not necessarily mean absence of the disease ; and, 
as a matter of fact, we already know of the existence of factors that may 
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interfere with its positive development when syphilis is indubitably pres- 
ent. It may even be called a secondary or subsidiary symptom; for the 
best authorities on the reaction will admit that, where a positive sign of 
the disease of the ordinary kind is present, as, for instance, a mucous 
patch, the serum reaction is of little importance. Moreover, the test con- 
sists of a complicated and delicate series of chemical reactions ; so that 
its value depends largely upon the skill of its maker. [Finally, and above 
all, admitting that the complement fixation test has been properly and 
skillfully made, and that the possibility of disturbing factors, such as anti- 
syphilitic treatment, and the presence of the few other affections that 
seem to give the same reaction have been eliminated, the patient may have 
an indubitably positive Wassermann reaction, and his symptoms may still 
be due to an entirely different cause; a syphilitic is not immune from 
other infections, accidents, or tissue changes. The very evident present 
tendency to overestimate the importance of the serum test, to regard it 
as absolutely decisive, and to rely upon it to the virtual exclusion of other 
symptoms is decidedly wrong. It is merely an additional symptom of the 
luetic infection which may be elicited when others are absent, and pos- 
sessing an especial value in doubtful cases. 

Last in the series of syphilis discoveries has come the new arsenic 
therapeusis, or rather the old arsenic therapeusis in its new and improved 
form. The discussion of arsenobenzol, or “Salvarsan,” will necessarily 
occupy a large space in a monograph written at this time and devoted to 
the treatment of the luetic disease. A new therapeutic development of 
necessity followed the etiological and diagnostic discoveries of the last 
eight years. In how far the new treatment has been successful, to what 
degree it has fulfilled the expectations of its promulgators, will be seen in 
the following pages. 

A systematic consideration of the treatment of syphilis will include 
all the problems of prophylaxis, of hygiene, of the specific medication, both 
local and general, in all its details, as well as the approved methods of han- 
dling its various complications, and the special manifestations of syphilis 
in pregnancy and in the inherited disease. The subject is a large one, and 
it cannot well be laid out on any logical plan based either on symptoms 
or on therapeusis. The main desideratum in a system such as this is to 
present the material in a readily accessible and usable form. The prac- 
titioner seeking information on a certain point should be able to find it 
without trouble. It will therefore be best considered under the following 
heads : 

The Hygiene of the Syphilitic . — This includes all the personal and 
general physical measures to be employed, the special hygiene of nervous 
system, sexual organs, mouth, etc., the consideration of the influence of 
various other maladies and intoxications. 

The Prophylaxis of Syphilis . — ^Here will be considered briefly the 
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various factors that predispose to contagion, the contagiousness of the 
various lesions, and the manner in which the virus may be transmitted, the 
points of personal and social prophylaxis, the prevention of syphilis in the 
married state, and, finally, the important prophylactic measure of chancre 
excision. 

The Indications for Treatment. — ^XJnder this heading, in addition to 
the generally accepted points, will be included a consideration of the serum 
tests as a guide and indicator in the management of the disease. 

The Specific Medication^ Mercury, lodin, and Arsenic. — ^Here will be 
considered the modes of absorption and elimination of the drugs, their 
various methods of administration, the contraindications to and accidents 
from their use, and the general scheme of the specific medication. 

The local specific medication, including the treatment of the various 
luetic accidents and complications. 

Finally, the treatment of the syphilitic sequelae, the treatment in the 
pregnant and married states, the treatment of infantile and hereditary 
syphilis, and the auxiliary medication will be detailed. 

To a large extent the therapeutic measures advocated in the following 
pages embody the results of nearly thirty years’ experience with the dis- 
ease in all its various phases. The opportunities for observation, investiga- 
tion, and experiment in various public and private institutions, and more 
especially in the City Hospital of New York, with which I have been 
connected for many years, and whose syphilis wards contain an amount 
and variety of material unequaled on this continent, have led me to con- 
clusions which may not yet be universally received, but which have stood 
the test of time, and are being more and more generally accepted. The 
methods advocated are those which experience has taught me to be the 
best. More especially in regard to the newer propositions in syphilo- 
therapy each succeeding week brings new evidence of the correctness of the 
position that I assumed in my earlier writings on these subjects. At all 
events, I can say that not the textbooks of authorities and not the writings 
of eminent foreigners, but personal observation and clinical study are the 
basis of the recommendations contained in the following pages : 


THE HYGIENE OF THE SYPHILITIC 

This is a factor in syphilotherapy to which little attention is gener- 
ally given, and yet it is one whose importance can hardly be overestimated. 
Of the three factors that determine the severity of any infection, the viru- 
lence of the invading organism, the strength of the resisting tissues, and 
the amount of aid that treatment can bring, only the two latter are in 
any way under our control. I am firmly convinced that the first factor 
is a variable one, and that future investigation will demonstrate the differ- 
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ing virulence of different strains of the spirochete. For, while the average 
infection runs a regular and comparatively mild course, the disease phe- 
nomena following one another in orderly succession, and rational treatment 
controlling the manifestations without difficulty, we occasionally meet cases 
which are violent to explosiveness, in which the very earliest lesions are 
extensively destructive, in which tertiary symptoms appear while the 
chancre is still present, and in which the whole course of the malady is 
that of a profound and even fatal infection. In some of these cases it is 
true that there is evidence of the influence of the factors of soil resistance 
and treatment. The malignant course of the malady may be ascribed to 
debility from alcoholism or debauchery, or to the influence of tuberculous, 
malarial, or other infections. In others, again, inefficient or improper 
treatment, or an entire absence of treatment may be blamed for the malig- 
nancy of the disease. But there remain some cases, luckily few in num- 
ber, in which none of these factors can be blamed. The patients are in 
robust health and lived under comparatively favorable hygienic and social 
conditions, and treatment has been carried out secundem artem. The only 
possible explanation of these eases is inoculation with a specially virulent 
microbic strain. 

It is my belief that such exist in certain localities, more especially in China 
and the East, and in the West Indies. At all events we have learned in the City 
Hospital to expect an especially severe syphilis in natives of these regions, or in 
persons who have acquired their syphilis there. 

The second factor in determining the severity of a syphilitic infection, as well 
as the third one, is, to a large extent, under our control. I have long taught that, 
in the ordinary run of eases, the difference between a mild and manageable syphilis 
and one with obstinate, distressing, and even dangerous phenomena depends more 
on the patient’s condition than on any one other factor. Hence the supreme im- 
portance of so regulating the patient’s life that the powers of resistance of his 
tissues will be raised to the highest possible point. And this task includes the 
institution, not only of the measures of general hygiene, but also the hygiene of 
the special organs, and the regulation of the use of intoxicants, tobacco, etc. 

Physical Hygiene. — ^All measures calculated to raise the patient’s gen- 
eral physical tone are useful, more especially regularity and quietude of 
• life, abundance of sleep and rest, plenty of fresh air, nutritious and read- 
ily digestible food, moderate exercise and recreation, etc. Violent or ex- 
hausting labor should be avoided if possible ; and exercise should be varied 
and moderate. Cold spongings daily will do much to keep the skin in 
good condition and improve its powers of resistance. The occasional use 
of the Turkish bath, or ordinary warm baths twice a week, is advisable ; as 
is rational hydrotherapy. Where outdoor exercise, walking, horseback rid- 
ing? golfj or tennis is not available, regulated gymnasium exercise can be 
substituted; but all of these should be indulged in well within the limits 
of fatigue or they may do more harm than good. City people especially 
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suffer very frequently from a. sedentary life and want of exercise, combined 
with excessive or overrich eating; and for them a very exact regimen and 
exercise should be prescribed. The patient must never be allowed to forget 
that, no matter how well he may apparently be, he is passing through a 
serious infection which may be doing damage of which he is entirely 
unaware. Hence, even mild excess of any kind, either of work or of play, 
is to be avoided ; and dissipation, that under ordinary circumstances would 
be quite harmless, must be cut off. Late hours, suppers, heavy dinners, 
long sojourns in smoke-laden atmospheres, etc., are all bad. The patient’s 
attention should be entirely directed to leading a regular, moderate, and 
tonic life. Mental quietude and the avoidance of worry and care are 
important factors, though but too frequently they are not within 
our own or the patient’s control. 

Nervous Hygiene. — Under this heading there is much to be said of 
prime importance. The nerve structures themselves are very susceptible 
to the action of the infection in all the stages, even the very earliest, of 
the disease. The persistent headache that is almost an invariable symp- 
tom of the first stage is sometimes merely a part of the general systematic 
disturbance occasioned by the spirochete invasion; other signs of which 
are the fever, anorexia, constipation, pains in the limbs, and general 
malaise. But not infrequently the headache is entirely too severe and 
persistent to be attributed entirely to this cause, and is evidently due to a 
distinct meningeal hyperemia. In the worst cases, especially such as are 
without any or efficient treatment, the meningeal symptoms may be severe 
and obstinate enough to show the presence of a definite, low-grade menin- 
gitis, the clinical symptoms of which are recognizable, and which eventu- 
ates in a general meningeal thickening, as has been abundantly proven 
at the autopsy table. Sciatica, neuritis, and other not uncommon involve- 
ments of the peripheral nerves, both 'in early and in late syphilis, are 
abundant evidences of the extent to which the nervous system is attacked 
by the disease. I need do no more than refer in passing to the syphilitic 
paralyses and to the spinal and cerebral syphilis ending in tabes and 
general paralysis. 

These things are a part of the recognized symptomatology of the in- 
fection; but there is another set of psychic phenomena to which much 
less attention is paid, and which are of especial importance at the begin- 
ning of the disease when a general plan of treatment is to be inaugurated. 
Syphilitics may be divided broadly into two classes : On the one hand 
are the patients who believe that they have suffered an absolutely irre- 
parable misfortune, that their lives have been wrecked, and that a loath- 
some and shameful disease, which they have acquired through their own 
fault, deprives them of all prospects of future health and comfort. 
Thoughts of suicide are likely to occur ; and not a few of the unexplained 
or supposedly accidental deaths occurring in young people are to be 
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attributed to tbeir execution. On tbe otber band there are the patients of 
the type of those who regard a gonorrhea of as little moment as a coryza, 
who have had or whose friends have had ‘‘chancres” often before, who 
refuse to believe in the serious nature of their trouble, and who demand 
only to be relieved of their immediate difficulties. They are luckily the 
.smaller class of the two; for they are dangerous patients, both to them- 
selves and to others, and are difficult to handle. 

Obviously, these two classes of patients must be managed difierently. 
We know the truth about the disease; we are aware of its immediate dan- 
gers as well as of its far-reaching deleterious effects. We know also that 
many eases recover entirely, sometimes even with inefficient treatment, or 
with none at all. But we cannot predict, in any one ease, what the out- 
come, treated or untreated, will be. We know only that in the vast major- 
ity of cases we can control the symptoms and keep the infection within 
its regular and moderate bounds. 

We cannot, with any of the means thus far at our disposal, eradicate the in- 
fection; but we can promise, and I do promise, an ultimate cure, barring certain 
unavoidable accidents. 

In all cases the information as to the nature of the disease from which the 
patient is suffering should be given gently and with circumspection. It is oc- 
casionally a question whether it is proper to withhold it, as when a husband who 
has infected his wife desires concealment. I have always absolutely refused to be 
a party to any such procedure ; not only from the necessity of the patient’s know- 
ing the gravity of the condition and the need of careful and prolonged treatment, 
but also because of the impossibility of taking the necessary precautions for the 
safety of others when the patient is not aware of the danger herself. 

The majority of patients, as I have said, need reassurance and eneourage- 
meht; and no detail of the nervous hygiene is of greater importance. They should 
be t'^d that syphilis is a curable, though a serious, disease; that multitudes of 
those \pho have contracted it regain their normal health, lead useful and happy 
lives, '.^^aeh old age, and have flourishing families. A prudent reticence as to 
unforroij'ate accidents occurring in the course of the disease is advisable and safe; 
for, after all, it is only a very small minority of all those who have contracted 
the infection who have malignant eases, or subsequently develop paresis or tabes. 
For those of the careless class it may be advisable to dilate upon the dangers, both 
to the patient and others, involved in the disease; but my experience is that such 
efforts are useless with this kind of patient; he knows more about it than the 
doctor,’ and he will do what he likes anyway. In no ease, however, would I adopt 
the plan that I am informed was pursued by a late syphilographer, who, when 
he diagnosed the presence of a luetic infection, would with tears in his voice and 
if poskble in his eye's, commiserate the patient on the dreadful misfortune which 
had overtaken him. 

The nervous hygiene of the syphilitic also includes the careful avoid- 
ance of all depressing influences, worry, care, overwork, etc. I fully 
realize the difficulties that may be in the way of enforcing mental equanim- 
ity in certain cases ; but we must do our best, if necessary enlisting the 
aid of friends and relatives. 
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Sexual Hygiene. — This difficult pi’obleui must necessarily be consid- 
ered in evei’y case. Theoretically, of course, a patient affected with syph- 
ilis should avoid all sexual congress during the entire active stage of his 
disease ; and I recommend this, inasmuch as I am not a believer in most of 
the supposed ill effects of prolonged continence. Practically, however, 
there are other factors that demand attention. As the individuals affected 
are, in most cases, males in the prime of life, we cannot rely on or enforce 
sexual abstinence for years at a time, more especially during the periods 
when, as the result of a properly conducted treatment, the patient is appa- 
rently well for months at a time. Under these circumstances the dangers 
of the situation must be thoroughly explained, especially as regards the 
mouth. For a patient with genital lesions is not apt to have intercourse, 
while he may regard his even more dangerous buccal or throat lesions as 
innocuous. The patient must be instructed to look upon even the slightest 
physical lesion as dangerous to others ; kissing should be avoided entirely ; 
and the use of a condom certainly diminishes the danger of spreading the 
infection. 

With married people the problem is somewhat different. If the other 
partner is already infected no further damage can be done, and no rules 
other than the ordinary ones as to moderation, etc., need be laid down. 
If one partner is still uneontaminated, then total abstinence during the 
entire infective period is to be advised. I have grave doubts as to ‘the 
completeness with which this is carried out, for there are social and other 
considerations that inevitably lead to its modification. 

In a general way, then, the matter stands as follows: Sexual inter- 
course must be restricted as far as possible, and is to be permitted on^ 
under circumstances which render it perfectly safe to both parties -ifeon- 
cemed. 

Hygiene of the Mouth. — Since the early infective and dange ’s,ug le- 
sions are more prone to appear in the buccal cavity than anywherfc^ else in 
the body, that region should receive especial attention. The pa/cient must 
be minutely informed of the danger to himself and others ; anrV, if he lives 
with others, separate eating, drinking, and toilet utensils must' be employed 
during the entire first year of the disease and as long therf;after as infec- 
tive or suspicious mouth lesions are present. The responsible head of the 
family, at least, must be informed of the condition so '..Hat the necessary 
precautions may be taken. It goes without saying thaVthe patient should 
sleep alone, and, if possible, in a separate bedroom. 

As regards the patient himself, a dentist should be consulted at once and the 
mouth put in the best possible condition. It is often a ni-atter of some difficulty 
to get this done: because I insist on the dentist being informed of the patient’s 
infection in every ease, for the protection of himself and others. This makes the 
patient’s regular or family dentist often unavailable and he must go to a stranger. 
The mouth should be regularly and carefully inspected at least once every two 
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weeks during the first year of the disease; for the lesions are oil >ten insignificant 
at first, cause very little pain or discomfort, and are liable to be i ’"Xegarded as an 
ordinary pharyngitis or other trivial complaint. Careful instruction?^- 5 should be 
given for the avoidance, as far as possible, of acid, peppery, or oth^ei^r irritant 
food; for the regular and careful use of the tooth brush and a propei^l-^. mouth 
cleanser. I have no special criticism to make of the various washes and ijfipastes 
that are used; but I am certainly of the opinion that no one of them is better 
and many of them not so good as, an ordinary bland soap. Any one of them 
whose taste is not repugnant to the patient will do perfectly well. 

Finally, the cleaner the mouth is kept and the more perfect the con- 
dition of the teeth, the less likely are buccal lesions to appear, and the 
quicker •will they be cured if they do come. It is well to lecommend the 
regular use of a mild antiseptic mouth wash of thymol, carbolic acid, etc. 
Two excellent ones for general use are the following : 

Thymol, gr. v (gm. 0.30). Tinct. iodin, dram i (4.0 gm.). 

Mentholi, gr. x (gm. 0.6). Aq. dest., ounces vii (210.0 gm.). 

Tinct. eucalypti, dram i (gm. 4.0). M. S. — Gargle. 

Alcoh. absoL, ounce i (30.0 gm.). 

M. S. — 4-5 drops to a glass of water. 

^Alcohol and Tobacco. — ^All the chronic intoxications necessarily have 
an unfavorable effect on the infected patient; and the above two are so 
common that special attention must be paid to them. The deleterious ac- 
tion of alcohol is both local and general. Its irritant effect on the mouth 
favors the development of buccal lesions and renders them worse and 
more obstinate when they are present. Chronic alcoholic intoxication, on 
the other hand, is a well-recognized factor in determining the gravity of 
any infection, and especially that of syphilis. The alcoholic is a bad 
syphilis patient, prone to have serious cerebral, spinal, and special sense- 
organ involvements, and often responding imperfectly to treatment. It is 
well, therefore, where it is possible, to forbid alcohol entirely ; and where 
that cannot be done to limit its use as far as possible^ 

The dangers of tobacco are on the one hand more evident, and on the 
other more deep seated and subtle. Smoking and chewing irritate the 
mouth and throat, predispose the patient to have mucous patches and 
gummatous lesions, and keep them up indefinitely when present, in spite 
of the most vigorous treatment. The more serious affections of the mouth 
of late syphilis are often due to the combined effect of tobacco and the 
virus; and the mucous patches, the glossitis, or the gummatous infiltra- 
tion are often quite incurable as long as smoking is kept up. The French 
authorities even speak of a glossitis syphilonicotique; and the origin of 
that most obstinate and distressing post-syphilitic ^.ffeetion, leucoplakia 
buccalis, with its not infrequent termination in cancer of the mouth, is 
probably to be found in the combined effects of the two noxse. Besides 
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this, tobacco has a well-recognized deleterious effect on the gastrointestinal 
tract, the nerves, and the entire system. It is well, therefore, for the 
patient to give up the use of tobacco entirely if he can ; and, where that 
is impossible, it should be restricted as much as possible, and an attempt be 
mad^c to minimize its local ill effects by a careful cleansing of the mouth 
affter it has been indulged in. 

Influence of Other Local and General Maladies. — ^When general infec- 
tions of any kind are present in a person acquiring the syphilitic one, the 
prognosis is, of course, rendered more serious. Patients with tuberculosis 
or paludism are bad syphilitic subjects, as are those suffering from anemia 
from any cause, or those debilitated from affections of any kind, or by old 
age. It is true that there is a prevalent idea that the contrary is the case ; 
that tuberculous patients or very old people have a mild syphilis if they 
acquire it. I believe this to be an error; some of the most malignant 
cases which I have ever seen have occurred in just such patients. The 
treatment of these antecedent or concomitant conditions may be consid- 
ered to form part of the hygiene of the syphilitic ; but their consideration 
here is naturally out of the question. They must be treated secundem 
artem so that their presence interferes as little as possible with the meas- 
ures required for the syphilitic infection itself. 


THE PROPHYLAXIS OF SYPHILIS 

Much that has been said under the heading of personal hygiene applies 
to the prophylaxis of the disease; but a number of important points re- 
main for our consideration. 

Factors Predisposing to Infection. — ^Uncleanliness is a self-evident fac- 
tor in the infection; the virus takes an appreciable time to effect an en- 
trance into the tissues, it is on the surface at first, and can undoubtedly 
be removed by the vigorous use of soap, water, or the various antiseptics. 
When we remember the Magdeburg experiments, which showed, by the 
serum test, that practically every prostitute who had been two years on the 
town was syphilitic; and also the many chances of transmission of the 
virus afforded by a single female with infective lesions, it is evident that 
multitudes of men are frequently exposed ; and yet only a small proportion 
contract the disease. I have no doubt at all that this comparative im- 
munity is to be ascribed more to the free use of soap and water than 
to any one other factor ; and this is further proven by the fact that fewer 
eases of syphilis are contracted from prostitutes, who are cleanly as a mat- 
ter of business, and with whom intercourse is usually had under conditions 
that make cleanliness possible and favor it, than from the so-called clan- 
destine prostitution or intercourse under conditions where cleanliness can- 
not be so easily observed. 
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Intemperance favors infection, not of itself, but because it tends to 
induce prolonged, excessive, or violent intercourse, and to cause neglect 
of the sanitary precautions ", the majority of infectious, in my experience, 
have been acquired "while under the influence of liquor. Bad hygienic 
conditions or depressed vitality from any cause are possible predisposing 
factors. Undoubted ones are certain occupations, which I need merely 
mention. Physicians, nurses, midwives, and workmen in various trades 
where tools are used in common are more exposed than others, and often 
contract the disease extragenitally. 

Contagiousness of the Lesions and of the Normal Secretions. — 

Since the spirochete lives only in a fluid medium, dying very soon when 
desiccated, it is the moist lesions of all kinds that are dangerous. Lesions 
covered with normal epidermis are not contagious provided that epidermis 
is not ruptured. Mucosal lesions, being covered only with a thin and 
readily removable layer of cells, are dangerous even when not eroded. 
All lesions of the so-called primary and secondary stage are contagious 
when they are moist or readily vulnerable. And since, in the earlier and 
more dangerous stages of the disease, the blood contains the virus, even 
lesions of nonsyphilitic nature may be infective at that time. The only 
safe rule is to regard every lesion as contagious during that period. Ter- 
tiary lesions, long supposed to be noncontagious, have been proved, by 
animal experimentation, to be so, at least occasionally, by Heisser, Fin- 
ger, Landsteiner, and others. The virus is attemiated, however, and is 
probably not a frequent source of infection. Heredosyphilitic lesions are 
contagious in the same way and to the same degree as those of the acquired 
disease. 

As regards the normal body fluids, any of them may become contagious 
by contamination with secretion from an active lesion; so that contagion 
occasionally occurs through the milk, the saliva, the nasal and bronchial 
mucus, etc. They do not normally contain the virus. But the blood does, 
at all events in the early stages of the infection ; and so does the semen, as 
is shown by the occurrence of paternal heredosyphilis, and as has been 
proven experimentally. 

Modes of Contagion. — Contagion, of course, may be immediate; that 
is to say, the virus may be directly transferred by contact of an infected 
with an uninfected person; or it may be mediate, some inanimate object or 
a third person being the carrier of the virus. Surgical and dental instru 
ments, toilet and table articles, pipes, penholders, and many other utensils 
may serve as carriers. In a large proportion of cases, especially of the 
extragenital infections, mediate contagion occurs, and the infection has 
nothing to do with sexual intercourse at all. During sexual congress indi- 
viduals come most frequently and most intimately into personal contact. 
This occasions most inoculations to occur on the genitals, and it is this cir- 
cumstance alone which gives syphilis any title to be called a venereal dis- 
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ease. It lias "been held in the past that a solution of continuity of the 
skin or mucosa in the person infected was necessary for the implantation 
of the virus; there seems to he some question now whether that is really 
the ease, for Neisser has seen infection occur through an apparently un- 
broken integument. It is possible, however, that lesions too minute to be 
maeroscopically recognizable may suffice for the entrance of the virus; 
it is certain also that in quite a considerable proportion of cases there is 
a distinct history of a lesion of some kind at the time of infection. 

I am of opinion that the number of infections in doctors and nnfses ■would 
be much greater than it is if a lesion of some kind on the recipient were not a 
necessary condition for infection under ordinary circijmstanees. 

Certain occupations in which instruments or utensils are used in 
common, or upon various persons, are notorious sources of specific con- 
tagion; and there are many examples in medical history of epidemics of 
the disease occasioned in this way. The classical instances of the glass-' 
blowers, where a common blow tube is passed from hand to hand ; the his- 
tories of numerous syphilis infections in the practice of a physician, den- 
tist, or midwife, and the epidemics of vaccinal syphilis that have been 
recorded need but be mentioned here. Most of these have been due to a 
neglect of the ordinary rules of cleanliness, not to speak of asepsis, and 
would hardly seem to need mention at the present day. Epidemics of vac- 
cinal syphilis were bound to occur at intervals in the days when direct 
arm-to-arm inoculation was practiced ; for the symptoms of heredosyphilis 
especially are often obscure or delayed, and mistakes were inevitably made 
sooner or later in a procedure so generally employed by practitioners of 
varying experience. At the present day, when animal lymph only is em- 
ployed, there are no more of these unfortunate occurrences. Our knowledge 
of animal syphilis is, it is true, increasing by leaps and bounds, and it 
would be venturesome to say that the bovine race is entirely insusceptible 
to lues ; so far as our present knowledge goes, this is apparently the fact ; 
and we can safely affirm that, if they are susceptible to syphilis, it is in 
so attenuated a form as not to be dangerous to the human race. 

Personal Prophylaxis. — The most efficient prophylaxis of syphilis, of 
course, is the avoidance of contagion; and since the main source of con- 
tagion is the sexual act abstention from it removes most of the dangei; of 
infection with the disease. It is good advice to give our patients, though 
but few will follow it. In our large cities, at all events, it is the rare 
exception for the young male adult to be continent ; and even marital con- 
tinence in older men is not the rule. The sexual impulse is, as a rule, en- 
tirely too strong to be governed by considerations of prudence as to per- 
sonal infection. Under these circumstances the physician may consider 
it his duty on occasion to undertake the office of morall mentor ; but I also 
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consider it his duty to inform his patients of the means of avoiding infec- 
tion when exposed. 

That there are such means is evident from the paucity of infections 
as compared with the immense frequency of exposures. The Magdeburg 
experiments show conclusively that every public woman has become in- 
fected by the time she has been two years on the town. Of course, a 
number of concomitant factors must be present for her to transfer the 
disease to her partner ; she must have active lesions, and probably the 
conditions for infection of the male must include some lesion, however 
minute, of his skin or mucosa. Admitting all this, a single infected pros- 
titute might infect multitudes of men if every act of intercourse with her 
resulted in inoculation of the disease. 

The chief factor in preventing infection is undoubtedly cleanliness. 
This is a matter of business with the public woman, and largely accounts 
for the fact that as many or more infections are occasioned by what is 
known as clandestine prostitution or intercourse with nonprostitutes than 
by commerce with prostitutes themselves. Personal cleanliness on the part 
of the male is also undoubtedly efficacious, and this also is much more 
likely to be thorotxghly carried out under the conditions of public prosti- 
txxtion than any other. It certainly takes an appreciable time for the 
spirochete to effect an entrance into the lymphatics ; it is deposited on the 
surface at first, and while there can be washed away or destroyed. Per- 
sonal cleanliness (vide Hygiene) is a measure that is entirely within the 
province of the physician to advise. Other precautions that may be used 
after a suspicious intercourse are the destruction with the thermocautery 
or with nitric acid of any lesions or solutions of continuity that may have 
occurred. Ablation of the chancre itself or of any suspicious lesion some 
time after the intercourse is a prophylactic measure of such importance 
that it will receive consideration in a separate section below. 

In this connection reference may be made to a prophylactic measure sug- 
gested by Metchnikoff and Roux on the basis of their experimental "work on 
monkeys j it is easily employed, painless, and harmless. A 30 or 50 per cent, 
calomel ointment, or a strong mercurial salve, is to be thoroughly inuncted into 
the infected or suspected area for ten or fifteen minutes; a 2 or 3 per 1,000 
sublimate solution has been found by Neisser to be equally efficacious. Both of 
these have apparently prevented infection in animals after inoculation, and in 
one instance at least after a human experimental inoculation. It is only fair to 
state, however, that some eminent authorities, and notably Gaucher, have denied 
the efficacy of these procedures altogether; and it is naturally very difficult to de- 
termine the efficacy of any prophylaclie measure at all; most cases will escape 
infection anyway. But the measure is so simple and rational that I advise it; 
the inhibitive effect of mercury on spirochete multiplication has been proven, 
and its local application can do nothing but good. 

. With any suspicious genital lesion, therefore, where ablation is not admissible, 
I first use the galvanoeautery as thoroughly as possible and then dress the part 
with a calomel ointment. 

26 B 



BU TREATMEISTT OE SYPHILIS 

Public Prophylaxis. — It is not my intention here to enlarge upon the 
general aspects of this nauch debated question, but rather to specify the 
main considerations which present themselves to the physician when con- 
fronted with a case that may be a source of danger to the people around 
him. 

The surroundings of an infected individual must be protected as far as pos- 
sible; and here vire are necessarily governed by individual circumstances in each 
case, and can lay down few general rules. One thing I always insist upon, if the 
patient lives at home or in a family, is that one person in authority at least, and 
if possible the head of the family, must be informed of the patient’s condition, 
of the dangers that it involves to those around him, and of the necessary precau- 
tionary measures that must be taken. These latter, especially in the earlier and 
more dangerously contagious stages of the disease, are so complicated and mani- 
fold that they will never be efficiently carried out unless those in authority in the 
household are aware of their urgent necessity- The wife must be informed if 
the husband has been infected, the father or mother if the misfortune has hap- 
pened to the son. The alternative is to leave the home under some pretest or 
other. Of course we at once encounter the real or assumed necessity for profound 
secrecy about this, the most carefully concealed of diseases; and we have no real 
authority, other than a moral one, to enforce our decision. Ultimately the patient 
must do as he sees fit, and unfortunately it sometimes happens that carelessness 
or selfish considerations result in a course that occasions untold havoc. But the 
physician’s duty is plain. 

The infected person must not only avoid all personal contact, such as 
that involved in the acts of intercourse, fondling, kissing, etc., but he should 
sleep alone, in a separate room if possible, and should have his own sepa- 
rate toilet and table utensils. These should be separately cleansed after 
a preliminary soaking in lysol or other antiseptic solutions. His linen, 
especially such of it as is liable to be contaminated with his excretions, as 
towels, table napkins, and handkerchiefs, should he thoroughly boiled 
before being washed. The multiplicity and severity of these precautionary 
measures may vary, of course, with the conditions. Even an infected 
patient is dangerous only when he has lesions ; and if he is under continu- 
ous medical observation the periods when he is really dangerous to his 
surroundings may be short and limited. Dry lesions on the surface of the 
body are not infective; nor are internal lesions that do not communicate 
with the surface; nor are the natural secretions, as those of the mouth, 
when that cavity is free from disease. But, of course, this safety is only 
immediate ; an irritated dry lesion may he quickly transformed into a moist 
one, and mucous patches may appear overnight. 

An important item under this heading relates to the occurrence of 
«;yphilis in wet-nursing, both as relates to the foster mother and the child. 
There are innumerable instances on record, both of heredosyphilitic in- 
fants infecting their nurses and of contaminated nurses transmitting the 
disease to their charges. A grave responsibility rests on the practitioner 
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in every case wlien lie is called upon to make sucli a selection. A thor- 
ough examination of the woman should be made, both of the skin and the 
mucosae of the various body cavities, and also of the glands ; her history as 
to previous illnesses, abortions, etc., may be of value; and a Wassermann 
blood test should be insisted on if possible. Conversely, a syphilitic child 
must, under no circumstances, be nursed by a healthy woman ; the bottle is 
the only resource if the mother cannot nourish the child. Pbr, even if an 
infected wet-nurse were available, the child’s chances on the kind of nour- 
ishment that she would supply would be poor. I have once or twice made 
an exception to this rule with good results when the conditions were such 
that the wet-nurse could be effectively treated, and, through her, the child 
receive medication as well. 

Something has already been said in preceding paragraphs regarding 
the dangers of syphilitic infection incidental to certain callings. Few of 
these, however, entail the common use of tools or instruments that are liable 
to be brought into contact with mucous membranes, which are much more 
delicate and susceptible to injury than the skin. Dentists, nurses, hos- 
pital attendants, and physicians are naturally more exposed to danger than 
others, and unfortunately infections have frequently occurred. The hy- 
gienic measures described above, are precautions that will naturally suggest 
themselves. Accidental lesions acquired during the manipulation of an 
infected or even suspicious ease; or the discovery of any crack, fissure, 
or hangnail which might have afforded a point of entrance for the virus 
call for a thorough cauterization of the lesion. I always use nitric acid 
or the actual cautery. A knitting or darning needle heated in the alcohol 
flame affords a ready and efficient cauterizing instrument when no other 
is available ; and a mercurial dressing may be applied afterward. The 
use of tincture of iodin for the purpose has been recommended by Hicolas, 
but I do not consider it as reliable as the other measures. 

The vexed subject of public syphilis prophylaxis may be briefly re- 
ferred to. The so-called Continental system, with the registration and 
regular examination of all public women, and with the detention under 
treatment of all those infected, has been tried for many years in a number 
of European cities, and has not, so far as T can learn, proved to be a 
marked success. I have not seen it claimed that luetic infections are 
decreasing in number, or that they are less in proportion to the population 
than they are in the American or English cities where the system is not 
used. They imply, moreover, a degree of interference with individual 
liberty that is repugnant to us. We may finally come to the Continental 
method ; but we shall have to be convinced of its efficacy in a very differ- 
ent manner than has heretofore been the ease. 

Finally, a word as to the educational prophylaxis which has so many 
earnest advocates. I am heartily in favor of it, thoiigh alive to its dis- 
advantages. It is not necessary to enforce the fear of syphilis upon the 
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lay mind; that is already present in more than sufficient amount. In so 
far as it teaches the recognition of the commoner signs and modes of in- 
fection, and the means of avoiding the latter, it deserves onr hearty 
commerdation and support. 

Marital .Prophylaxis. — This phase of the subject presents special difii- 
culties. All the measures detailed under the headings of personal and 
social prophylaxis must, of course, he observed with extra rigidity when 
one partner is infected and the other is not. And then come the questions 
of the resumption of marital intercourse and the procreation of children. 
I lay down certain rules to my patients ; sometimes they are followed and 
sometimes not; and, in either case, the healthy partner escapes infection 
sometimes, and sometimes does not. The ultimate responsibility, of course, 
rests with the patient himself. 

1. Marital intercourse is entirely forbidden during the early and more dan- 
gerously infective stages of the disease, generally lasting, at least, the first year. 

2. When resumed a condom should be habitually used and antiseptic lavage 
should be freely employed by both parties after the act. 

3. Procreation is allowable only after there is a reasonable certainty of cure; 
and a prophylactic course of treatment should always be administered to the 
naother when conception has occurred, no matter how old the date of the infection. 

The Abortive Treatment of Syphilis. — ^It was long the general opin- 
ion that all attempts at the abortion of the disease were useless, and that 
the practitioner should wait, in a suspected case, until indubitable signs 
of the disease appeared. But we now possess earlier means of recognition 
of the nature of a lesion in the microscopic detection of the infecting agent, 
and in the blood-serum tests. It is my firm belief that some eases of 
syphilis, at all events, are aborted; for any one with an extended expe- 
rience with the disease must recall cases in which there was undoubted 
evidence of early infection which was never followed by further signs of 
sickness. Besides this, the patient demands immediate treatment, even 
if the diagnosis is not absolutely established in the practitioner’s mind ; and 
there is no reason to doubt that early and effective treatment, even if it 
does not abort the disease, may shorten its course and mitigate its symp- 
toms. In this connection the new arsenobenzol injection treatment is at 
present of great interest; it will be fully described and discussed later, 
under its own heading. Sufiice it to say here that I have seen no evidence 
to show that it has the slightest power greater than that of mercury to 
abort an infection. As a matter of fact, it is my impression from the 
observation of a large number of cases that symptoms of persisting infec- 
tion, misleadingly called “relapses” by the Continental writers, occur 
sooner after “Salvarsan” than after efficient mercurial medication. I 
advise, then, a thorough and most vigorous local and general mercurial 
treatment, possibly with the addition of arsenobenzol, as soon as there 
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is reason to believe tliat a syphilitic infection exists. Once in a long while 
we will meet with a case that shows no further symptoms of the disease ; 
but, small as the chance is, it is our duty to give the patient the benefit of 
its possibility. It is different, however, with the next abortive measure 
that I shall discuss, which is of greater promise. 

Chancre Excision . — This measure was extensively experimented with many 
years ago and with results so unsatisfactoi-y that it has come to be regarded as 
axiomatic that it was useless to attempt to influence the course of the disease in 
this way. Even the most recent text-books generally eondenm it and still refer 
to the experiences of those who tried it half a century ago and who found that 
excision, no matter how radical, was always followed by induration of the sear 
and appearance of the secondai'y symjDtoms. Mauriae, Kaposi, and Eournier are 
their authorities for rejecting excision as a perfectly useless mutilation. Insuffi- 
cient note was taken of the facts that, in those days, the diagnosis was necessarily 
made late, after systemic infection had occurred, and that modern methods to pre- 
vent infection of the wound were probably not employed. Many writers, in fact, 
went so far as to regard the results of excision as of value from a diagnostic point 
of view; if the patient had syphilis subsequent to the operation the lesion had 
been a chancre; if he did not there had been no infection at all. Nor was any 
note taken of the fact that a therapeutic measure may not be completely abortive 
of the disease and yet may have an important influence on its extent and severity. 
Some writers, however, and I am glad to class myself with them, have always 
held that there was a fleld and a use for excision in the scheme of the luetic 
treatment. 

The discoveries and experiments of tlie last few years have altered 
matters to such, an extent that even the most conservative must admit 
that the entire subject of chancre excision needs renewed study and inves- 
tigation. The discovery of the infecting. organism and the elaboration of 
ready means of detecting its presence have entirely changed the question of 
diagnosis, which may now be made with precision at the very earliest 
stages of a suspicious lesion, without waiting for the confirmatory sec- 
ondary signs. The nature of the minutest papule or fissure can be deter- 
mined. Lesions can be excised days and weeks earlier than would have 
been justifiable before; and the operation can readily be done in tissue so 
healthy and with such precautions as to avoid all danger of operative 
reinfection. Theoretical considerations also necessarily lead us to the 
conclusion that there must be a time when the infection is still purely 
local. From the nature of things the organism is implanted on or near 
the surface of the tissue. For the same reason it takes an appreciable time 
to grow and multiply and penetrate the lymphatics. This time may be 
long or short, but it cannot be instantaneous ; and thus it merely becomes 
a question as to how late after an inoculation excision can be successfully 
practiced. I have seen cases with a penile abrasion within an hour after 
a suspicious intercourse; and it is beyond reason to suppose that excision 
would not have removed all the infective material. 
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Hor are there experimental data wanting to confirm these conclusions. 
The discovery of the susceptibility of apes to the disease has given oppor- 
tunity for this work; and Heisser has repeatedly practiced inoculation in 
these animals, followed, after varying intervals, by excision, and has 
aborted the disease successfully. The time limit after inoculation when it 
can be successfully accomplished has not yet been fixed. Some of the 
best authorities, including Neumann and Matzenauer, report that they 
have absolutely aborted the disease in the human subject by this means; 
and Sibut, in his recent collection of the latest statistics of excision, shows 
no less than 6 per cent, of complete successes. Nicolas, among others, 
also advocates the procedure warmly. I have had no personal experience 
‘with excision recently; but I have practiced it a number of times in years 
gone by, not so much with the hope of aborting the disease (for all experi- 
ence seemed against it) as for the purpose of relieving the patient of a 
distressing and disgusting lesion, and removing a large infective focus 
‘from his body. Most of the half dozen cases in which I employed the pro- 
cedure could not be followed very long. In others secondary phenomena 
appeared in due time ; but in one case I firmly believe that I succeeded in 
aborting the disease. The nature of the infection was undoubted ; for not 
only was the lesion on the rather redundant remains of the prepuce clini- 
cally typical, but the specimen has been ever since the most perfect chancre 
microscopically in my laboratory. It was one week old when ablated 
under cocain; there was primary union and no subsequent induration. 
The patient was under observation for more than a year thereafter, and 
never showed any signs of systemic infection. 

We have some few data now, also, as to the effects of chancre excision 
even where abortion is not successful. Neumann and Matzenauer, for 
instance, reported that in every excised case there was a. marked diminu- 
tion in the intensity of the infection, and Sibut reports 16.5 per cent, of 
attenuations from the measure. This alone would be a justification for 
this minor surgical operation in suitable cases. 

The operation can only he done, of course, when the lesion is situated 
on a part where there is plenty of loose, flexible skin, as on the prepuce 
or shaft of the penis, the nymphse, etc. ; it should not be attempted when 
it is on the glans or at the orifice of the urethra, where primary union 
is difficult to obtain, hemorrhage is liable to be excessive, and the necessary 
mutilation is great. A regular circumcision is advisable when the lesion 
is on the prepuce. 

In all eases I use a elamp to isolate the lesion completely from the surround- 
ing tissue and then, with a pair of curved scissors or a curved bistoury, remove 
the entire tumor with its STirrounding tissue. Cocain anesthesia is not advisable 
on account of the danger of infection of the needle punctures; freezing is better; 
and, if thoroughly done, gives a solid frozen mass which includes not only the 
tumor but the neighboring integument and tissues as weU. Of course all the skin 



TREATMENT 


379 


near the incision line must be thoroughly cleaned and sterilized and the greatest 
care must be taken to prevent infection during or after the operation. The sutur- 
ing should be done with the finest possible silk, the stitches being removed four 
to five days later. A weak wet biehlorid or a dry antiseptic dressing is 
appropriate. 


TREATMENT 

The Wassbrmah-n Reaction 

It is not my intention here to discuss the symptomatology of syphilis j 
this would he out of place in a work devoted to therapeusis alone. In 
so far as the symptoms are of importance in determining the kind, inten- 
sity, and duration of the medication advised, they will receive such con- 
sideration as they require under a later heading, when I discuss the 
general plan of specific medication. One symptom, however, requires 
especial consideration, not only because it is a new one, hut also because 
its actual significance is still not entirely determined, and misconceptions 
as to its meaning may readly arise. I refer to the blood-serum test discov- 
ered by Wassermann and elaborated by Noguchi and others. Can we 
accept the test as an indication for treatment ? 

The general opinion seems to be that we can, and there is a marked 
tendency to rely upon it to the practical exclusion of other indications. 
I am firmly convinced that this is a mistake. In spite of the innumerable 
observations showing its reliability, it has its limitations, which those most 
conversant with it are the freest to admit. In the first place, in a compli- 
cated reaction, which varies in intensity from a most marked one to one 
that is barely recognizable, much depends on the personal equation. It 
must be made by an expert thoroughly conversant with the technique and 
with the resources of a well-equipped laboratory at his disposal. In the 
second place, while a positive test by a competent hand, especially if re- 
peated, means much, a negative result means much less ; even if repeated 
many times, it means nothing at all in the face of other indubitable symp- 
toms. I should not hesitate a moment, for instance, in diagnosing a mu- 
cous patch as syphilis, no matter what the patient’s Wassermann reaction 
was. For we know that, while there are a few rare conditions other than 
syphilis which give a positive agglutination reaction, there are some com- 
mon ones that render it negative, even when the disease is present ; the 
commonest of these being the previous exhibition of mercury in some form. 
Yet nothing but syphilis causes a typical mucous patch. I have seen re- 
peated cases in which the evidences of syphilis were unmistakable, and yet 
the serum reaction was negative. On the other hand it must never be 
forgotten that undeniable serological evidence of constitutional syphilis 
does not necessarily mean that the disease under consideration is luetic; 
a patient may suffer from other things while he has syphilis. 
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The blood-serum test for syphilis is, therefore, merely a symptom of 
the disease ; it is characteristic but not pathognomonic, as some of the other 
symptoms are; it may on occasion be fallacious; and it is to be considered 
in conjunction with the other features of the case in question. It is of 
extreme value because it can be elicited when other symptoms are in abey- 
ance, or have not yet appeared. The question of immediate interest to us 
here is its status as an index and guide to treatment. The conclusions to 
which I have come are as follows: 

a. The Wassermann serum test is the necessary second symptom of 
syphilis required in doubtful cases; or it may serve to confirm an estab- 
lished diagnosis, and indicate the necessity for treatment. 

b. Its presence alone, without any other symptoms, is to be regarded 
as indicative of the necessity for treatment, though not urgently. 

e. In a case that has been under treatment, and which is otherwise 
clinically cured, a persistent positive Wassermann reaction means, for a 
time at least, the necessity for further treatment. 

d. A positive Wassermann reaction does not necessarily mean that 
the condition under consideration is syphilitic. 

e. A single negative Wassermann test means little ; but if repeatedly 
negative at longer intervals, with no other signs of infection appearing, 
it may be taken as an index of cure, and authorizes us to stop treatment. 

The Specific Medication 

Of all the multitudinous drugs and remedial procedures which have, in 
the course of time, been recommended to combat the syphilitic infection 
but three have stood the test: mercury, iodin, and arsenic remain with us, 
while all the other mineral and vegetable preparations have sunk into 
innocuous desuetude. Fortunately for the human race these three power- 
ful drugs have proved so effective that our control over the luetic disease 
phenomena is such as to have few parallels in therapeusis ; so that they 
are co mm only designated the specific medication, and the term has even 
been transferred to the disease in question itself. The two first stand pre- 
eminent and impre^able, fortified by daily results and the experience 
of centuries. Arsenic, while by no means new in sypliilotherapy, has long 
been neglected ; but in its newest organic forms it has excited so general 
an interest and is at the present moment so ’widely used that it merits 
separate consideration. Brief mention will also be made of the other 
subsidiary and occasionally useful medication. 

Mercury 

In spite of misuse and consequent abuse, mercury has been and re- 
mains our chief therapeutic weapon to combat the syphilitic infection. Its 
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curative effect on the disease phenomena has been universally recognized 
since it was first employed in the fifteenth century; and while there have 
been reactions against it and all manner of troubles, including the belief 
that the results of the disease itself have been caused by it, it maintains 
its place as the remedy par excellence for syphilis, hereditary or acquired, 
from its very earliest to its very latest stages. Other remedies come and go, 
but mercury remains our sheet anchor. A detailed exposition of its 
actions and effects and of the most effective modern methods of employ- 
ing it will form the main part of our considerations. 

The Action of Mercury in Syphilis. — Many years before the discovery 
of the spirochete it was evident and was taught that some living micro- 
organism was the cause of the disease, and that mercury evidently acted 
as a parasiticide. It hindered its growth when it had obtained lodgment 
in the body, so that existent lesions disappeared under the natural repara- 
tive body processes, and it evidently prevented the development of new 
disease foci. So marked was its action that it was occasionally possible to 
effect almost marvelous cures of lesions ; and it was even usual, by its judi- 
cious and consistent administration, to so modify and mitigate the disease 
that the ordinary sequence of infection' phenomena became very light or 
even did not appear at all. Every practitioner of experience has seen 
cases of syphilis which, under treatment, have shown a mild and fugacious 
roseola, or a few evanescent mucous patches, as the only evidences of the 
secondary stage of the disease; and, in a large proportion of the treated 
cases, tertiary symptoms were entirely wanting. Some of this may be 
due to the fact that syphilis, as we see it to-day, is undeniably a milder, 
disease than it wa.s in years gone by ; and there can be no doubt at all that 
its main cause is the more extensive and effective mercurial treatment 
which is now generally employed. 

I cannot say that the discovery and establishment of the treponema 
pallida as the active infective agent in syphilis has advanced our knowl- 
edge of the precise action of the specific drug to any great extent. Levy- 
Bing has established its direct parasitic action on the microorganism ; but 
it is difficult to understand this effect when we remember the very minute 
proportion of the drug that can possibly be present in any given body 
fluid or tissue at any one time. It is well known, of course, that it is 
difficult or impossible to demonstrate the specific organism in any lesion 
which has been subjected to local mercurial medication; and that general 
mercurial treatment, even in small amount, may render the serum reaction 
negative, even when manifest signs of active disease are present ; the 
latter being the only explanation that the serologists can offer when an 
evident case does not give the expected result. All that we can say at 
the present time on the subject is that a direct bactericidal action, or at all 
events an action interfering with microbic growth, seems to be the way 
in which the drug acts in the disease. 



382 


TREATMENT OF SYPHILIS 


Absorption of the Mercury. — Many theories have been advanced as 
to the manner of absorption of the drug since the time when Hunter, 
Miaihe, Overbeck, and others claimed that, in whatever form it was ad- 
ministered, it did its work in the form of an organic chlori^ or oxy- 
ehlorid circulating in the blood. Merget and Blarez, failing to find any 
chemical evidences of this fact, held that the salts were reduced, and 
that the metal itself united with the hemoglobin to form an insoluble 
precipitate. The latest authorities, such as Nicolas, still hold that it is 
in the metallic form proper that the drug exerts its action; and Collet 
claims to have actually seen the leukocytes absorbing the metallic particles. 

In direct opposition to these largely theoretical considerations is the 
undoubted fact that the efficacy of a given mercurial preparation does not 
vary directly with the quantity of the metal which it contains. Thus 
gray oil is much less active than calomel, though approximately equal to 
it in mercurial content. It seems probable that Emery’s contention is 
correct, and that many factors enter into the question of mercurial absorp- 
tion within the body: the precise acid or radicle associated with the 
mercury, the molecular arrangement of the compound, its rapidity of 
absorption, its facility of reduction, and its toleration by the organism. 
We shall have abundant evidence of the differences in action of the various 
preparations administered in different ways later on. 

Elimination of the Mercury. — ^Mercurial elimination takes place by all 
the emunctories, but, in the first place, most abundantly and earliest by the 
liver and kidneys. It appears first in the urine, the time being determined 
by the preparation used and the method of its administration. Thus Nico- 
las and Lheureux found it in the urine one hour after an injection of the 
biniodid, and only three to twelve hours after inunctions ; Carle and Bou- 
lud demonstrated it three to twenty-four hours after pill ingestion. Still 
later it has been found in the saliva, the milk, the sweat, the bile, the 
feces, and even in the tears and the pus from an abscess. Elimination 
reaches its apogee after a time, and continued administration thereafter 
undoubtedly leads to accumulation of the drug in the system. It would 
be well if we had some ready and practical method of watching and esti- 
mating the process through the urine ; but all the various processes recom- 
mended,. including the latest ones of Merget and of Nicolas and Lheureux, 
are too complicated for general use. 

The duration of elimination varies greatly with the mercurial em- 
ployed, the method of its elimination, and even the individual peculiarities 
of the patient. This explains the great differences of opinion on this sub- 
ject on the part of various investigators. Thus, a single biniodid injection 
may give mercury in the urine one to three hours later, the maximum 
excretion lasting twelve to eighteen hours, and the drug being still demon- 
strable two to five days later. Some authorities claim to have found mer- 
cury in the excretions many weeks and months after its administration 
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has ceased, but their conclusions cannot be accepted without question. The 
persistence of mercury in the organism, however, serves in part to explain 
its usefulness in a chronic infection where the organisms and poisons to be 
combated may be in the remotest parts of the body and entrenched behind 
ramparts of occluded vessels. It also gives theoretical validity to the 
clinically ascertained benefit of a chronic intermittent form of treatment as 
opposed to attempts to destroy all the virus in the system at one blow. 

Hydrargyrism. — Mercury is a powerful weapon in the treatment of the 
luetic infection, and under circumstances may be a dangerous one. Se- 
rious damage and even death may be occasioned by its careless employ- 
ment. It is true that it is only in very exceptional cases that accidents 
occur ; and even these can be avoided by caution and a proper employment 
of the remedy. 

Idiosyncrasy . — ^In extremely rare instances — ^I have met with but 
two or three in the course of an extended experience with the drug — ^mer- 
cury cannot be borne at all; even the smallest amount of it, externally or 
internally, causing a general and cutaneous reaction of a violently explo- 
sive type. Some years ago I encountered a case of malignant syphilis in 
which the very smallest dose of gray powder or calomel internally, or an 
application of white precipitate ointment externally, caused a most in- 
tense general pustular dermatitis, with nausea and vomiting, bloody diar- 
rhea, and collapse. As a matter of precaution then, and it is a rule that 
I almost invariably follow both in private and public practice, a new 
case that has never had mercurial treatment before receives a small initial 
dose. The only exception to this is in emergencies when the immediate 
and full therapeutic action of the drug is required. Besides these very 
exceptional cases, mercurial hypersaturation shows itself in the following 
ways: 

General Intoxication . — ^A too prolonged administration of the drug oc- 
casions a toxic ehloroanemia shown by general lassitude, insomnia, loss of 
weight, and even cachexia, that may be readily confounded with the simi- 
lar condition incident to early syphilitic poisoning or extensive late lesions 
complicated with secondary infections. The differentiation between the 
two is not easy to make, save by watching the results of treatment. Every 
once in a while there comes into my wards at the City Hospital a patient 
in a deplorable general condition, emaciated, bedridden, covered with ul- 
cerative gummata, or with bone or internal syphilis. Sometimes this 
patient is suffering from syphilis and septic infection, and then mercury 
and other antisyphilitic remedies act like a charm; all the symptoms im- 
prove rapidly, and the drug properly administered not only cures the symp- 
toms of active disease, but is an absolute tonic and reeonstituent. But 
sometimes the patient has had vigorous treatment before, and gets pro- 
gressively worse under mercury, iodin, or arsenic. Stop all internal medi- 
cation for such a patient, save mild local measures; have him out in the 



382 


TREATMENT OF SYPHILIS 


Absorption of the Mercury. — Many theories have been advanced as 
to the manner of absorption of the drug since the time when Hunter, 
Mialhe, Overbeck, and others claimed that, in whatever form it was ad- 
ministered, it did its work in the form of an organic chlorid or oxy- 
chlorid circulating in the blood. Merget and Blarez, failing to find any 
chemical evidences of this fact, held that the salts were reduced, and 
that the metal itself united with the hemoglobin to form an insoluble 
precipitate. The latest authorities, such as Nicolas, still hold that it is 
in the metallic form proper that the drug exerts its action; and Collet 
claims to have actually seen the leukocytes absorbing the metallic particles. 

In direct opposition to these largely theoretical considerations is the 
undoubted fact that the efiicacy of a given mercurial preparation does not 
vary directly -with the quantity of the metal which it contains. Thus 
gray oil is much less active than calomel, though approximately equal to 
it in mercurial content. It seems probable that Emery’s contention is 
correct, and that many factors enter into the question of mercurial absorp- 
tion within the body: the precise acid or radicle associated with the 
mercury, the molecular arrangement of the compound, its rapidity of 
absorption, its facility of reduction, and its toleration by the organism. 
We shall have abundant evidence of the differences in action of the various 
preparations administered in different ways later on. 

Elimination of the Mercury. — ^Mercurial elimination takes place by all 
the emunctories, but, in the first place, most abundantly and earliest by the 
liver and kidneys. It appears first in the urine, the time being determined 
by the preparation used and the method of its administration. Thus Nico- 
las and Lheureux found it in the urine one hour after an injection of the 
biniodid, and only three to twelve hours after inunctions ; Carle and Bou- 
lud demonstrated it three to twenty-four hours after pill ingestion. Still 
later it has been found in the saliva, the milk, the sweat, the bile, the 
feces, and even in the tears and the pus from an abscess. Elimination 
reaches its apogee after a time, and continued administration thereafter 
undoubtedly leads to accumulation of the drug in the system. It would 
be well if we had some ready and practical method of watching and esti- 
mating the process through the urine ; but all the various processes recom- 
mendedy including the latest ones of Merget and of Nicolas and Lheureux, 
are too complicated for general use. 

The duration of elimination varies greatly with the mercurial em- 
ployed, the method of its elimination, and even the individual peculiarities 
of the patient. This explains the great differences of opinion on this sub- 
ject on the part of various investigators. Thus, a single biniodid injection 
may give mercury in the urine one to three hours later, the maximum 
excretion lasting twelve to eighteen hours, and the drug being still demon- 
strable two to five days later. Some authorities claim to have found mer- 
cury in the excretions many weeks and months after its administration 



TEEATMEITT 


383 


has ceased, but their conclusions cannot be accepted without question. The 
persistence of mercury in the organism, however, serves in part to explain 
its usefulness in a chronic infection where the organisms and poisons to be 
combated may be in the remotest parts of the body and entrenched behind 
ramparts of occluded vessels. It also gives theoretical validity to the 
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occur ; and even these can be avoided by caution and a proper employment 
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two or three in the course of an extended experience with the drug — ^mer- 
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which the very smallest dose of gray powder or calomel internally, or an 
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dose. The only exception to this is in emergencies when the immediate 
and full therapeutic action of the drug is required. Besides these very 
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General Intoxication . — A too prolonged administration of the drug oc- 
casions a toxic chloroanemia shown by general lassitude, insomnia, loss of 
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siinliglit daily for as long as possible, or -put bis bed where be can bave 
plenty of light and air ; give bini as much milk and the most nutritious 
diet possible ; and behold ! improvement starts in at once and progresses 
rapidly. I bave seen such patients with most extensive tertiary ulcera- 
tions bave every one healed in a month under nothing but a simple 
boric acid wet dressing, and gain weight at the rate of a pound a day. 
They are suffering from chronic hydrargyrism rather than from syph- 
ilis. 

Mention may also be made here of neuritis, a rare affection ; optic neu- 
ritis is of especial interest to-day, in view of the fact that it is a recog- 
nized occasional happening under the intensive arsenical medication so 
much in vogue. I can only say that I have never seen a ease occasioned 
by mercury. 

Buccal Accidents — Mercurial Stomatitis — Salivation. — “Touching the 
gums,” as it used to be called, is no longer regarded as necessary in mercu- 
rial medication, and any mercurial action on the gums or mouth is a sign 
for the diminution or temporary cessation of the mercurial treatment. The 
mouth symptoms may vary from a simple salivation with very slight swell- 
ing of the gums to a well-developed general stomatitis with an abundant 
flow of fetid saliva. I have encountered a few times a gangrenous and 
necrotic stomatitis, in one case with necrosis of the Inferior maxilla; and 
I can recall one ease that ended fatally from sepsis oeeasion..d: in this way. 
These extremely rare accidents should never occur when the drug is ad- 
ministered in the proper manner and under efficient supervision. 

Cutaneous Accidents. — These may be occasioned by the local employ- 
ment of the drug, as in the folliculitis caused by mercurial ointment, and 
the simple, scarlatiniform, or even pemphigoid erythema due to the use 
of other mercurial applications. The severer forms of skin lesions are 
generally caused by the internal administration of the drug, and are 
accompanied by signs of general disturbance, anorexia, vomiting, fever, 
diarrhea, headache, delirium, etc. Occasionally the eruption is polymor- 
phous, and it then resembles a multiform erythema. 

Gastrointestinal Accidents. — These occur most commonly when the 
drug is administered by the mouth, but are occasionally seen when it is 
given by other methods. Gastralgia, nausea and vomiting, diarrhea, and 
dysentery may occur; and cases of gangrenous enteritis with fatal ter- 
mination have been recorded. Certain preparations are much more prone 
to occasion them than others; the bichlorid administered per os being es- 
pecially so. 

Renal Accidents. — The kidney being the main organ of excretion 
for the drug, it is not to be wondered at that it should sometimes suffer 
from its effects. The mercurial albuminuria is usually mild and catarrhal 
in type, and is difficult to distinguish, like the cachexia, from the nephri- 
tis occasioned by the syphilis itself. The only safe rule is to watch the 
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kidneys during a course of mercurial treatment, and to modify or sus- 
pend it when these organs show any signs of special susceptibility. 

The Prevention and Treatment of Hydrargyrism. — Practically all 
the accidents of hydrargyrism are avoidable; even in the rare cases of 
idiosyncrasy to the drug, caution in its first exhibition prevents any serious 
effects. As regards the mouth, where the first effects of supersaturation 
are usually seen, the reader is first referred to the section preceding on 
Hygiene of the Syphilitic; the care of that cavity being the main ele- 
ment in preventing mercurial trouble there. A mild hydrogen peroxid 
gargle may be used after it as a matter of toilet routine; it has both a 
preventive and a curative action as regards mouth lesions. 

Mild stomatitis may be treated by the above measures, with the addi- 
tion of daily applications of tincture of iodin, 1:10, chromic acid, etc. 
Severer cases do well, strange to say, with sublimate mouth washes, 
1 :10,000 to 1 :6,000, or % to 1 per cent, silver nitrate applications, or 
stronger chromic acid solutions. "When the mouth is badly affected, co- 
cain or eucain solutions, ^ to 1 per cent., may be required to relieve 
pain and to enable the patient to take food. (See also the chapter on 
Diseases of the Mouth.) 

When the kidneys are affected and it is decided that the mercury and 
not the infection is its cause it may be possible, by reducing the dose or 
varying the preparation, to continue its administration without dam- 
age to those organs. Insoluble injections and inunctions are especially 
to be avoided under these circumstances, and a mild mouth medication, 
as with the tannate of mercury, or soluble injections, that are rapidly 
eliminated and can be minutely varied, are to be preferred. It goes with- 
out saying that in every case of marked mercurialism the administration 
of the drug must be greatly reduced or entirely suspended for the time 
being. 

Mercurial Preparations and Their Administration. — ^Under this head- 
ing I shall consider very briefly the chief forms under which the drug is 
employed, and the various methods of its administration; devoting my 
attention chiefly to those that I have found most useful and habitually 
employ and advocate. The experience of years has convinced me that 
the drug is often used inefficiently, both in form, amount, and method of 
exhibition. So great is the difference in results between mercury em- 
ployed in the usual form of the so-called “mixed treatment,” or pill, and 
the same drug when used by injection, that we would almost seem to be 
dealing with two different remedies. I shall say but little about the older 
methods, devoting my chief attention to those that have proven most effi- 
cacious in my own experience, and that now, I am glad to say, command 
the approbation of the most advanced syphilographers the world over. 

Admiwistration by Mouth. — This is naturally the oldest and by 
far the commonest method of exhibiting the drug, and it certainly has 
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some prima facie advantages. It is easy, necessitating merely the writ- 
ing of a prescription ; it is cleanly, and it is in the form in which patients 
are accustomed to receive medical treatment. 

But there are certain very manifest disadvantages which have grad- 
ually led to its practical abandonment as a routine method of syphilis 
treatment hy experts. Medication hy ingestion is slow, and there is some- 
times need of haste from a medical viewpoint, and always need of it 
from that of the patient. It is uncertain, inasmuch as the mere admin- 
istration of a certain dose is no guarantee of its absorption. We have 
no means of telling how much of it reaches the patient’s blood and how 
much passes out unabsorbed. The entire stress of absorption is put on 
the alimentary canal; derangement of this organ is therefore a common 
sequel to the medication; and it should not be used at all in patients 
with gastrointestinal disorders. Salivation, gastralgia, enteritis, diar- 
rhea, etc., frequently occur. The most important drawback of the method, 
however, is incidental to the fact that the medication must be administered 
several times a day, and by the patient himself. This means that, for 
long periods of time, he must take medicine surreptitiously and be ex- 
posed to the danger of detection; and it also means that we must rely 
on the patient’s memory and attention during the long periods of apparent 
good health that are the rule with syphilis as we see it to-day. Finally, 
it puts the treatment in the patient’s hands; ho can take his dose or not 
take it, or take it irregularly, as he likes ; ho visits his physician when he 
sees fit; and the whole course of treatment is in the patient’s hands, 
rather than in those of his attendant. 

There are certain eases, however, in which I employ the ingestion method. 
Occasional very sensitive patients object to injection or similar medication; and 
sometimes it is well, especially in females, and in the intervals of more efficient 
medication, to use the digestive tract. Again a patient may be from a distance, 
which precludes the use of endermic medication; or he may be a traveler and 
unable to take injections with any regularity. A wise eclecticism is the only 
true rule; never forgetting, however, that our patients are entitled to the very 
best that we can possibly do for them. 

The protoiodid of mercury, in doses of 1/5 to Y 2 grain, is probably 
the most commonly administered salt. It is powerful, containing 61 per 
cent, of the metal ; but it is very liable to cause intestinal irritation and 
diarrhea. It is well, therefore, to combine it with 1-5 or 1-3 grain of 
powdered opium. MEercury with chalk in doses of 1 to 3 grains, or the 
tannate of mercury in ^ to 1 grain doses, are appropriate forms of medi- 
cation in cases where the protoiodid is not borne, or for children. Calo- 
mel should rarely be used in the regular treatment of syphilis, since it 
is extremely liable to cause stomatitis or enteritis when given for long 
periods. 

Of the soluble mercurials, the bichlorid is very powerftil, but also very 
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irritant. Except in the fca-m of the so-called “mixed treatment,” to be 
adverted to later, its nse is not advised. The same may be said of the 
biniodid. If mercury alone is administered per os, the protoiodid or 
the tannate are the best preparations. I append two suitable recipes 
for their exhibition in pill form: 

^ Hydrarg. proto-iodidi, gr. x (0.6 gm.). 

Pulv. opii, gr. X (0.6 gm.). 

Extr. gent., 

Aquae, aa p. ut ft. pil. no. 1. 

Hydrarg. tannat., gr. xxv (gm. 1.6). 

Adip. lanae, 

Saech. lact., aa p. s. ut ft. pil. No. 1. 

One of these pills may be given two or three times daily; but, of 
course, the dosage depends upon the age and size of the patient, the 
urgency of the symptoms, the toleration of the mercurial medication, 
and other factors. 

Admin-isteatiost by the Rectum. — ^In an exceptional case, where 
injections cannot be used, where inunctions are rejected, and where 
gastrointestinal irritation precludes mouth medication, this method, advo- 
cated by Audry, may be tried. It would seem indicated where local rectal 
or anal lesions are present, combining both local and general treatment 
in one. Only the bland salts can be employed; I have used gray oil 
(40 per cent, of metallic mercury well rubbed up in oil) in the ordinary 
suppository in the proportion of 1-lOth to 1 per cent. Rectal absorption 
under favorable circumstances is quite good; but the method is open 
to all the objections of the buccal one, besides being more troublesome 
and uncleanly. [TJnguentum hydrargyri may also be administered in 
the form of suppositories. — ^Editor.] 

Admihisteatioh by the Skih. — ^U nder this heading I include in- 
unction and fumigation, as well as the varieties of these methods that 
have from time to time been proposed. Inunction is the most impor- 
tant, for it still occupies, on the Continent, the place taken by the inges- 
tion method in France, G-ermany, and America. The authority of the 
great German syphilographers of the last two generations is responsible 
for this ; but the method has never found much favor here, and for very 
obvious reasons. All the objections as to uncertainty- of dosage and rele- 
gation of the treatment into the patient’s hands apply with even more 
force to this than to the commoner method. In fact, it is entirely uncer- 
tain how much of the medicament is absorbed through the skin. The 
most painstaking investigations have led to no definite conclusions on this 
point. In fact, it is held by some authorities that the inunction is really 
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au iiilialation method; that, practiced under conditions which preclude the 
inhalation of the vaporized metal, as in the open air, or on the skin of a 
limb thrust through a partition into another rootn, there is very little 
mercurial absor 2 ^tion at all. These are serious objections enough; but 
there are others of even greater practical moment, especially in view of 
the fact that we have at our disposal modes of administration of the drug 
that avoid them. Inunctions arc time consuming bt*yond all measure; 
I/O to 1 hour daily at least must be devoted to the treatment; a point of 
great importance in our busy life, especially when they have to be done 
during periods when the patient is ai>parently well, and actively engaged 
with the business and pleasures of ordinary life. Inunctions are neces- 
sarily uncleanly to a degree that renders their employment very disagree- 
able to fastidious persons. Finally, and perhaps above all, inunctions are 
that form of treatment which can be least readily concealed; time must 
be spent daily in seclusion to administer it, and the inevitable staining 
of the shin, as well as the almost necessary soiling of the linen, makes it 
very difficult indeed for an inunction coixrse to be given in secrecy. 

Nevertheless, as with the mouth medication, which I have rejected as 
the regular treatment, there are cases in which it should be employed. It 
has the advantage of sparing the gastrointestinal tract, so that it can be 
advised where that route as well as injections are inadmissible. Some 
European patients absolutely demand it, and physicians of Continental 
training are largely prejudiced in its favor. Pro^ierly administered, it 
is certainly an effective form of medication, in spite of its uncertainties 
and drawbacks- I favor the Neapolitan ointment, made of equal parts 
of metallic mercury rubbed up with benzoinated lard, or a 10 to 25 per 
cent, suspension of the oleate of mercury in olive oil, rather than the offi- 
cinal blue ointment. They are both of them less dirty and less telltale. 
The dose of the first is 1 or 2, of the other 2 to 4 drams, according to 
the age of the patient, the urgency of the symptoms, etc. After careful 
and thorough washing with warm water and soap of the part to be rubbed, 
the requisite amount of the prejDaration is carefully and thoroxighly but 
gently rubbed into the skin until all trace of the medicament has disap- 
peared. Parts of the body surface devoid of hair slnxuld be selected for 
the inunctions; on the hairy parts a troublesome folliexxlitis is almost 
certain to be set up, and very hirsute individuals cannot employ the method’ 
at all. By using, in rotation, the inner surface of the thighs, the flanks, 
and the upper arms, six surfaces for six successive inunctions can be 
gotten, and at least five days^ rest is afforded to each skin surface before 
it is again called upon to submit to the friction. This rotation is impor- 
tant, since a certain amount of irritation is inevitably occasioned. The 
inunctions should be done in a closed warm room, preferably at night ; at 
least fifteen minutes’ time should be employed for one inunction. If the 
patient practices the inunction on himself, the naked hand may be used; 
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if it is done by a iitirse or attendant, the latter should use a leather or 
rubber glove. From ten to forty inunctions, given every night or every 
other night, constitute the usual course. 

Other Cutaneous Methods . — Under this heading I shall mention cer- 
tain methods of mercurial medication through the akin that may be found 
useful in special cases. 

Fumigation . — This still finds a place in our textbooks on materia 
medica, though it is almost obsolete on account of its troublesomenesa 
and the liability to mercurial poisoning from .its employment. It may 
still be useful, however, in certain cases, as when there are extensive ulcer- 
ative lesions around the genitals, the anus, or the legs. Local and gen- 
eral medication may thus be advantageously combined. The patient is 
seated on a stool chair or one with a perforated seat, with the lower part 
of his body exposed to the vapors and blankets tightly wrapped round his 
body and the chair. By means of a spirit lamp under a tripod on the 
floor under him, from % to 1 dram of calomel on a plate is slowly vap- 
orized, plenty of time being given for the slow disappearance of the drug 
and its deposition on the skin. In the City Hospital I formerly used the 
method occasionally; but I confess that I have not found any indication 
for its application in recent years. 

Mercurial Baths . — This method finds a field in the mercurial treat- 
ment of infants; I habitually employ it in this class of patients for the 
following reasons: the infantile skin is much more absorptive than that 
of the adult; it is a combined local and internal treatment, when, as is 
so frequently the ease, there are general dermal or genitoanal lesions pres- 
ent; and it entirely avoids all direct irritation of the infant’s delicate 
gastrointestinal tract. Injections, of course, are not suitable for infants ; 
their skin and muscles are entirely too delicate and tenuous ; and for much 
the same reasons inunctions are undesirable. The baths are given in the 
following manner: Into a wooden wash tub (a metallic one must, of 
course, not be used) filled with warm water, 20 to 30 grains of bichlorid 
of mercury with an equal amount of ammonium chlorid dissolved in water 
are added. The child is allowed to remain for from ten to fifteen minutes 
immersed in the bath, care being, of course, taken of the hands and face 
so that none of the bath fluid reaches the mouth. The baths are to be 
given once daily as a rule ; in certain cases every other day sxiffices. 

Mercurial Plasters . — First advocated by Quinquaud, this method of 
general medicament is entirely too slow, uncertain, and inefiieient for use 
in adults; but it finds a place in the therapeusis of infantile lues for the 
same reasons as mercurial baths do. The dosage needed is so small, and 
the infantile skin is so delicate and absorptive that an efficient antiluetic 
treatment is possible. 

In fact, in heredosypMlis I usually combine the bath medication, outlined 
above, with the use of mercurial ointments or plasters; and I generally find these 
27 R 
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fully efficient, without having- to have recourse to the digestive tj-aet. I prefer 
a mixture of the officinal white precipitate and mercurial ointments, in equal 
parts or in varying proportions, aecoi'ding to the necessities of the ease, or a 5 
to 20 per cent, lanolin ointment of the oleate of mercury. A quantity of this, 
say 60 grains, is spread on a piece of muslin and adjusted under the belly- 
band next to the skin. Signs of local irritation are the signal for a change 
in the locality of the application. 

Mercurial Flannels, MercoUnt Aprons, Etc . — mimber of variations 
of the endermic method may be mentioned here for the sake of complete- 
ness. Welander’s Mereolint Aprons are long, flat bags containing material 
impregnated with mercury to be worn on the chest next to the skin. As 
stated above, there is but little mercurial absorption by the skin ; any good 
which these aprons do is effected by the inhalation of the vaporized drug. 
They may And a field of usefulness in isolated cases in default of other 
and more vigorous treatment. The same may be said of the mercurial 
pillows upon which Merget makes his patients sleep at night. 

Ajdministeatioit by Injection. — The reader has doubtless gathered 
from the foregoing that, while the various methods of administering mer- 
cury already considered have their uses and are to be employed in suitable 
cases, I do not advocate them for the regular and systematic treatment 
of the luetic infection. We have other methods of giving the drug that 
are so decidedly preferable to them as to almost constitute an independent 
therapeutic plan. I have for many years practiced and advocated the 
hypodermic plan of mercurial medication; and accumulated experience 
both with it and with other methods has only confirmed my prepossession 
in its favor. The leading syphilographers the world over agree in this 
to-day; and the general profession is ever more largely employing it. 
It is par excellence the modern method of treating syphilis. 

The mercurial injection method of treating syphilis may be effected 
in two ways, leading to the division of the subject into two main headings ; 
the difference between which is often imperfectly appreciated. Either 
a soluble or an insoluble salt may be injected. In the first ease a soluble 
mercurial salt is thrown almost directly into the blood, giving an imme- 
diate and most vigorous therapeutic effect, but one which, if that action 
is to be sustained, requires repetition of the medication every day. When 
an insoluble preparation is injected the therapeutic action is a little 
less prompt and vigorous; but a depot of the drug is established, from 
which a constant supply of medication is supplied to the body for a time 
that is variable, but certainly lasts a week or two. The indications for, 
and the methods of employing, these two kinds of injection treatment are 
so different that they will be considered separately. 

Regarding the mercurial injection treatment in general, we owe the 
soluble salt method to Hebra and Eaposi, and the insoluble one to Sca- 
renzio, both being first proposed and employed about the middle of the 
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last century. For a long time they were but little used, in spite of the 
admitted fact that introducing the drug into the system by placing it 
under the skin or in the muscles or in the veins was undoubtedly the 
quickest, most effective, and most exact method of employing it. Habit 
and prejudice threw their influence in favor of the older and easier, if 
less effective methods. The authority of the Vienna school, which long 
dominated syphilography, was thrown in favor of inunctions, while a 
large part of the profession clung to the still older ingestion methods. 
Some fifteen years ago, however, the movement in favor of the injec- 
tion treatment received a new impetus; and to-day it is the method em- 
ployed by advanced practitioners the world over. 

Its advantages over other methods are manifold. It is the most ef- 
fective treatment of all, giving results more quickly than any other. In 
a space of time so short that it is measurable by a few hours, or an hour 
or two, the entire system is impregnated with the drug, and its good 
effects begin to manifest themselves. Objective symptoms, as skin erup- 
tions and ulcerative lesions, begin to improve in a day or two. It is the 
subjective symptoms, however, that show the therapeutic effect of the 
injections most brilliantly. Improvement in general feeling begins in a 
few hours. I have often had occasion, when treating a physician suffering 
from that very, common and most distressing symptom of early lues, the 
obstinate cephalalgia, to ask the patient to note with exactitude the time 
required for him to notice improvement in his condition. Very frequently 
the headache, which may have been present for days or weeks, begins to 
improve in less than half an hour, and is entirely gone in two or three. 
Symptoms disappear and lesions heal with a rapidity that is startling. 
It is renewed occasion for marvel, accustomed as we are to this, each time 
we see it ; though it has apparently been forgotten by those who have lately 
been recording similar phenomena from the arsenobenzol medication. 

Of the advantages of the method in regard to the complete protec- 
tion from irritation of the gastrointestinal canal, and the possibility of 
exact dosage, I need say but little. I have found that, as a rule, the 
patients themselves prefer this method to any other. They are relieved 
of the necessity of remembering to take medicine several times a day for 
long periods of time, even when they are feeling perfectly well. They 
need not carry around medicines or pills, and they would much rather 
visit the physician at stated intervals to receive their treatment than to 
take medicine surreptitiously several times a day. For it must never be 
forgotten that, much as we may be compelled to deprecate it, the fact 
of the patient’s infection and treatment must usually be kept a profound 
secret from his relatives and friends. 

Important as are the advantages of most vigorous treatment, effir 
eiency, ease, and secrecy to the patient, the method commends itself in 
no less degree to the attendant physician. Medication is entirely in his 
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hands ; he regulates th6 dosage and the frequency of administration. The 
efficient flexibility of treatment given in this way cannot be overestimated. 
Symptoms may be forestalled or efficiently treated at their very begin- 
ning; and the medication may be accurately regulated in accordance 
with the needs of the case. 

Many objections have been urged against the mercurial injection treat- 
ment of syphilis, mostly by those who have not used it systematically, or 
who are wedded to the older modes of exhibition. Some few of them are 
valid; and I here reiterate my assertion that, while the injection treat- 
ment is that of election in the vast majority of cases, it is not suitable 
for all of them. It cannot be used in infants and young children, both 
on account of the delicacy and vulnerability of their tissues, and because 
of the fright and resistance necessarily present. A few hypersensitive 
patients would rather go to any amount of trouble than stand the needle 
pricks ; and in a few others the tissues are not suitable for certain forms 
of injection. Serious accidents from the injections, the pictures of which 
have been drawn so vividly by my friend, the late E. W. Taylor, do not 
occur when the correct technique is employed and the proper precautions 
are observed. Once in tens of thousands of cases an instance of idiosyn- 
crasy to mercury is met with, and accidents may occur; but the same is 
true for mercury administered in any other way; death has occurred 
from mercurial inunctions. 

The two chief methods of mercurial administration by injection have 
each their advantages and disadvantages, and their enthusiastic advo- 
cates. The experience of many years has only confirmed me in the opin- 
ion that for the general, routine treatment of syphilis the insoluble salts 
have many and weighty advantages. There is undoubtedly, however, a 
field, though a restricted one, for the soluble salts medication; and, as 
is the case with the buccal and endermie methods, the wise practitioner 
is he who knows and uses all of them as occasion requires, though he may 
have his preferences for one or another. I distinctly prefer and recom- 
mend the insoluble salts ; and most of what I shall have to say hereafter 
as regards the mercurial medication of syphilis will refer to them. 

Soluble Injections . — This is admittedly the most active and vigorous 
form under which mercury can be therapeutically administered, and may 
be chosen in cases of emergency, when an important organ is threatened, 
or when, for other reasons, it becomes advisable to subject the patient’s 
organism at once to the most powerful mercurial action obtainable. In- 
jection of a soluble mercurial salt secures the almost immediate action 
of the remedy. The method has been quite extensively used for the sys- 
tematic treatment of syphilis ; but it is inferior for this purpose to the 
insoluble preparations, and for the following reasons: Mercurial elimi- 
nation begins almost at once, and is very rapid, so that, in a day or two 
at most^ all of it has left the body. Hence the injections have to be given 
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every day or every other day for long periods of time, and this involves 
a strain on the patient’s patience and on his poekethook that most indi- 
viduals cannot stand. Then there is necessarily a good deal of pain ; the 
soluble mercurials are all irritant, and some of them are active destructive 
agents. Patients soon object to this treatment; and I have only found 
it possible to employ it in emergencies and for short periods of time. 

Any one of the soluble mercurial salts can be employed : the bichlorid, 
biniodid, benzoate, eyanid, cacodylate, peptonate, lactate, etc. An all- 
glass syringe must be used, and preferably an iridoplatinum needle, for 
the soluble mercurials have a most actively destructive effect on the ordi- 
nary metals. I emphasize this point since there is much confusion in 
the medical mind about it. The insoluble preparations are, of course, 
administered in suspension, and do not affect metals at all. They may 
be left in contact with them for any length of time without injuring them. 
The favorite location for these injections is the gluteal muscles ; but any 
other large muscle mass may be selected. Injections under the skin have 
been largely abandoned to-day. They are more painful even than the 
intramuscular ones, and leave persistent tender inflammatory nodes. In 
spite of the fact that the solution injected is an active antiseptic, all the 
usual precautions employed in giving injections of any kind must not 
be omitted. We shall consider the following salts: 

a. The Bichlorid . — This extremely active salt is unfortunately very 
painful, and very prone to cause stomatitis and diarrhea. Various for- 
mulae have been recommended ; as good as any is a plain aqueous solution 
with the addition of a little glycerin, made up so that 10 drops, the usual 
injection amount, contains the average dose, l-24:th of a grain. A stand- 
ard formula is the following: 

Hydrarg. chlor. corr., gr. 1 (0.065 gm.). 

Glycerini, dram 1 (4.0 gm.). 

Aquae destillatae, drams 3 (12.3 gm.). Dose, 5-10 drops. 

h. The Biniodid . — ^Nicolas recommends this preparation in a 4 per 
1,000 sterile oil solution ; ten drops of this equals about l-24th of a grain. 
This has no advantage over an aqueous solution, which is much more eas- 
ily prepared. The formula proposed by Levy-Bing is the following, the 
iodid of sodium being added to promote the solubility of the mercurial : 

Hydrarg. biniodidi, gr. 1 (0.065 gm.). 

Sodii iodidi, C. P. and dry, gr. 1 (0.065 gm.). 

Aquae destillatae, drams 4 (16.0 gm.). Dose, 5-10 drops. 

The dosage is the same as that of the bichlorid formula above given. The 
salt is efficient and a little less painful than the bichlorid, but is about 
equally prone to cause trouble. 
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c. The Benzoate. — This is one of the least irritant of the soluble 
naercurials, and has been especially advocated by Gaucher. Unfortunately 
the commercial benzoate of mercury is frequently impure, and the pro- 
cedure recommended for its purification is entirely too complicated for 
general use. It is most commonly employed according to the following 
formula, which, however, is admittedly open to the criticism that it is 
impossible to tell how much of the drug reaches the tissues in the form 
of a chlorid and how much remains a benzoate : 

1^ Hydrarg. benzoatis, gr. 1 (0.065 gm.). 

Sodii chloridi, gr. 1 (0.065 gm.). 

Aquse destill., drams 4 (16.0 gm.). Dose, 5-10 drops. 

The benzoate is a little less active than the previously discussed sol- 
uble mercurials, and must be given in a larger dose. It is my favorite 
among the soluble mercurials on the rare occasions when I feel obliged 
to use one. 

d. The Oycmid. — This is perhaps the most irritant of all the sol- 
uble mercurials, and the formula for its use should contain cocain. Da- 
rier and Abadie recommend the following: 

19 Hydrarg. cyanidi, gr. 1 (0.065 gm.). 

Cocain hydi*ochloratis, gr. 1 (0.065 gm.). 

Aquae destill., drams 4 (16.0 gm,). Dose, 2-5 drops. 

The salt is very toxic, and must be employed with caution. 

e. The lactate, peptonate, and cacodylate may be administered in 
formulae similar to those of the above; I have been unable to convince 
myself that they have any advantages over the simpler salts. The same 
may be said of the various soluble mercurials in organic combinations 
that have been put on the market under various proprietary names during 
recent years. 

Insoluble Injections. — The treatment of constitutional syphilis by the 
intramuscular injection of an insoluble mercurial is the method which I 
employ in the great majority of cases; it is the one which I recommend 
for the regular treatment of the disease. A wide experience with the 
various preparations and methods has led me to the employment of a cer- 
tain preparation and a definite technique. Most of this section, there- 
fore, will be devoted to the description of the method which I recommend 
as the best that can be used; briefer mention being made of the other 
varieties of the medication. 

At about the same time that soluble mercurial injections were first 
employed the insoluble salts were experimented with by Scarenzio and his 
immediate followers. Their therapeutic results were good, but the indis- 
criminate heroic dosage and the absence of antiseptic precautions led to 
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many accidents. Abscess formation, stomatitis, enteritis, mercnrial poi- 
soning, and even serious illness and death occurred. This necessarily 
discredited the method very greatly, and it fell into disrepute and disuse. 
But its advantages in effectiveness and convenience were so great that 
therapeutists still experimented with it. It was found that the dangers 
of infection were certainly no greater than with any other injection, and 
could be avoided by the customary antiseptic measures; and that the 
mercurial dangers were almost entirely due to want of care in dosage 
and methods of administration. Pinally, in the hands of Lang, Lewin, 
and Barthelemy, the insoluble injection method was perfected and sys- 
tematised ; and to-day it is the therapeutic method of election of many of 
the leading syphilographers the world over, and is increasingly employed 
by the general practitioner also. 

A few words as to the theoretical basis of the treatment will not be 
out of place. Constitutional syphilis is a chronic infection in which the 
organic cause of the disease reaches the remotest recesses of the system, 
and there develops its effects. Not the body fluids and the large central 
organs alone, but the remotest capillaries of the skin, etc., show it. Vascu- 
lar and lymphatic occlusion is' one of the invariable pathological findings ; 
and behind this are intrenched the active elements of infection. Nat- 
urally, in a process of this nature, no sudden flooding of the system with 
a medicament, no matter how powerful, is likely to destroy all the ele- 
ments of contagion; a steady and persistent action, extending over long 
periods of time, is required. This has been forgotten in the enthusiasm 
over the newer arsenical treatment ; but it has always been recognized in 
the administration of mercury. The drug must be administered steadily 
and for long periods to develop its best effects. With a soluble salt poured 
almost directly into the body fluids, and as rapidly excreted, this entails 
a constant repetition of the injection at very short intervals; they must 
be given daily, as we have seen. The theory of the insoluble injections 
is different, and the practical results from their use have demonstrated 
that it is correct. The insoluble mercurial compound deposited in a 
vascular and actively absorbing living tissue is changed with greater or 
less rapidity into a soluble salt. A steady stream of the medicament, 
reaching its height only after several days, and continuing for from one 
to two weeks, is sent through the body; and all the good effects of re- 
peated soluble injections are gotten from a single injection. The differ- 
ence between giving daily injections and employing a treatment that ne- 
cessitates an injection only every five, ten, or fifteen days is one that will 
be notably appreciated by the patient. The establishment of a mercu- 
rial depot in the body has, it is true, certain disadvantages. Experience 
has shown, however, that they are almost entirely theoretical ; such as they 
are, they will be considered later when speaking of the di£B.culties and 
dangers of the insoluble injections. 
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The insoluble mercurials used in the injection treatment of syphilis are few; 
each has its good points and its advocates. We need consider' only metallic 
mercury, calomel, and the salicylate of mercui'y. My favorite is the salicylate, for 
reasons that will be apparent later; and the technique that I shall describe in 
detail is that which I have developed in the course of years of its employment. 

a. Gray Oil . — This is the name tinder which metallic mercury sus- 
pended in extremely minute subdivision in an oily menstruum is em- 
ployed. Lang and his pupils have been the most energetic advocates of 
this treatment; and there can be no doubt at all that it is a most vigor- 
ous and efficient mercurial medication. Unfortunately, however, its value 
seems to depend very largely upon the menstruum that is employed, and 
the method and care that are used in its preparation. The exact specific 
gravity of the oil, and the time taken for the extinction of the mercui'y; 
in other words, the fineness of the subdivision of the metal, and the per- 
fection of its suspension in the menstruum, are important elements in 
determining its efficacy. So marked is this that it is admitted by the ad- 
vocates of the method that gray oils that are fresh, and in which the 
comminution of the metal has been pushed to the limit, are much more 
active therapeutically than older or less carefully prepared specimens. 
They are also, however, more toxic and more painful. This instability 
of gray oil is a serious objection to its use by the general practitioner; 
and I doubt very much whether the average druggist would take the 
time and trouble to supply a perfect specimen. Long’s formula is as 
follows : 

1^ Hydrarg. depur., drams 2 (8.0 gm.). 

Axung. pore, recent. 

Sebi ovil. recent, aa dram 1 (4.0 gm.). 

Fiat extinct, perfectissima. Dose, 2 to 5 drops. 

Two parts of this freshly prepared ointment are rubbed up with three 
parts of pure olive oil, making a gray oil containing 20 per cent, of mer- 
cury. The greatest care must be employed in all the steps of the opera- 
tion; the finished product cannot be sterilized, since the use of heat would 
injure the emulsion. All the utensils employed must be carefully steril- 
ized and washed with hot soda" solution immediately before use. With all 
this care exercised, and, even when kept in a cool place, gray oil lasts only 
a few days; it must be freshly prepared at frequent intervals. It will 
readily be seen that, while this is easily done in a large clinic or hospital, 
where it is being steadily used, the preparation has serious disadvantages 
from the standpoint of private practice. 

h. Calomel . — This was the mercury salt that I employed for some 
years until I was convinced of the practical superiority of the salicylate. 
It certainly stands only second to the latter, and is still the favorite with 
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many who employ insoluble injections. I have given it both in a watery 
suspension with glycerin or in oil. Its high specific gravity leads to cer- 
tain practical inconveniences when the oily menstrua are selected; in a 
specimen unused for a length of time the drug cakes very solidly in the 
bottom of the bottle, and is with difficulty shaken up, and if the suspension 
is at all thick the needle is very liable to become clogged. My final for- 
mula was as follows : 

Calomelani vapor, prep., gr. 1 (0.065 gm.). 

Glycerin, purifieat., gtts. 5 (0.3 gm.). 

Aquae destillatae, gtts. 5 (0.3 gm.). Single average dose. 

Ten drops equal one grain of the drug, within which are the limitations 
of the dosage usually employed. 

The calomel injections are somewhat painful, and various attempts 
to remedy this by the addition of guaiacol, orthoform, etc., to the for- 
mula have not been very successful. It is also a little more prone to occa- 
sion salivation than is the salicylate. As the preparation method of in- 
jection, etc., of this salt is precisely similar to that used for the salicylate, 
the reader is referred to the section below for these particulars. 

c. Salicylate of Mercury . — This is the salt that I habitually employ. It is 
as efficacious as calomel in almost all cases; it is better borne and less liable to 
cause accidents; it is readily prepared and the suspension keeps indefinitely; and 
it is entirely suited to the need of general practice, where syphilis patients are 
not treated every day. Success in its employment, nevertheless, depends laigely 
on a careful observance of the necessary technique both in preparation and in ad- 
ministration. I shall consider the injection fluid, its qualities and preparation, the 
instruments to be used in making the injections, the site to be selected, etc., the 
general arrangement of a mercurial course given in this manner, and the various 
difficulties and dangers, alleged and real, incidental to its use. ' 

1. The Injection Fluid. — The mercurial salt to be used is the insoluble basic 
salicylate of mercury, containing 69.52 per cent, of metallic mercury; not the 
neutral salicylate, which is a soluble preparation; there has been some confusion 
from this cause. As menstruum I have long ago rejected all watery fluids with 
glycerin or gum additions; they decompose and are not nearly so satisfactory as 
the oily menstrua. This latter should not be one of the organic oils, which are 
variable in composition and unstable. A mineral petroleum oil is the best. This 
can be had of varying specific gravity, and I have experimented a good deal in 
the endeavor to find one of a weight sufficient to keep the salt well in suspension, 
and yet thin enough to flow freely through the needle. The product known as 
albolene in commerce is about as suitable as any that I have found; and this is 
what I habitually employ. 

The preparation of the emulsion must be carefully made, for on this depends, 
to a large extent, the suitability of the product. This care, however, is nothing 
more than can be readily undertaken by physician or druggist; and since com- 
paratively large amounts of the emulsion can be made at one time, and it keeps 
indefinitely, it is no obstacle to the method. Thorough and er.reful comminution 
of the salt makes a more perfect emulsion, one less liable to hard caking when 
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left standing for long periods, less liable also to clog the needle, and less painful 
to the patient. The powder should be put in a mortar and the oil added a few 
drops at a time and with plenty of rubbing. An hour or two may well be devoted 
to the rubbing up of the emulsion, since a quantity may be made that will last 
even a busy practitioner a long time. Many of the emulsions that have been sent 
to me with complaints have simply been specimens that have been imperfectly 
prepared, with a resultant coarsely granular and flaky sediment, caking ' readily 
into difficultly emulsifying masses, clogging the lumen of the needle, and bringing 
the entire method into disrepute. 

It is a minor but important convenience to have the emulsion put up in the 
ordinary half -ounce phials of the pharmacist, and not in any sized bottle or salt 
mouth. These phials are just of the right size to be occluded by the ordinary 
hypodermic syringe or by the special injection syringe that I use, and which will 
be described later on. By simply inverting the bottle on the syringe after shaking 
any desired amount of the emulsion may be drawn out without loss. The syringe 
need not be plunged into the emulsion, and the necessary exposure to the air and 
to contamination is reduced to a minimum. A half-ounce bottle suffices for from 
25 to 50 injections; so that whatever the care entailed by its preparation, and 
whatever the consequent cost, the treatment is an entirely inexpensive one. 

The emulsion being prepared, it should be submitted to one thorough and 
careful sterilization. This is rather for the purpose of rendering the containers 
safe than of treating the emulsion itself. This latter consists of a mineral oil, 
absolutely stable and unchangeable, and the insoluble salicylate, which has the 
same properties. Sterilization is effected as follows: 

The new bottles and corks to be employed are sterilized by boiling and per- 
mitted to drain and diy; each bottle is then entirely filled with the emulsion and 
temporarily stoppered with a pledget of cotton. The filled and stoppered bottles 
are then placed upright in a water bath full of cold water up to their necks; and 
the bath is gradually brought up to a slow boil and kept there for an hour. The 
bottles are then taken out of the bath, wiped diy, and the cotton pledgets replaced 
by the sterilized corks. These latter are then tied on and the heads of the bottles 
dipped into melted paraffin to seal them perfectly. 

The salicylate emulsion in varying strengths is put up by various foreign 
pharmaceutical houses in sealed ampullae, each one containing an average dose. 
This method of keeping the suspension is atti’aetive but not practical. Not only 
is it very expensive; the emulsion does not seem to be fine enough, and the small 
amount of it in each ampulla renders it impossible to shake up properly. The 
result is a hard and irremovable deposit in the bottom of the little vessel and a 
practical failure of the injection. 

Once filled and sealed, the emulsion bottles may be preserved indefinitely; 
they are ready for use at any time at a moment’s notice. It is entirely unneces- 
sary to attempt any further sterilization. I habitually keep several bottles of 
different strengths in use at one and the same time, and I use them up to the last 
drop. I have even left bottles of the emulsion, partly used, uncorked for weeks; 
careful examination has then shown a layer of dust and microoi'ganisms on the 
surface of the fluid, but an absolutely sterile emulsion. And not only is the 
preparation absolutely stable and unchangeable in contact with the air; it has no 
effect at all, save a preservative one on account of its oil, on metallic surfaces. 
My syringe has a solid metal plunger; and in the oldest one now in use in my 
office, which must have seen at least five years of service, the polish of the nickel 
plate on the end of the piston has not even been dimmed by constant contact with 
the. emulsion. Bor, as will be seen below, I do not cleanse the emulsion out of 
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the syringe after using it. The plating of the sides of the cylindrical piston is 
worn off from constant friction at the cap washer, but otherwise the metal parts 
are as perfect as if they had been preserved in oil. 

For many years I used a 10 per cent, suspension of the salicylate in albolene; 
lately I have been trying a 20 per cent., 25 per cent., and a 50 per cent, mixture. 
The idea was to reduce the size of the injection mass and so diminish the 
mechanical injury to the injected tissues. A 50 per cent, emulsipn, being equal 
parts of the drug and the oil by weight, produces a thick, creamy fluid, which does 
not cake even when left standing for months, and is very readily shaken up. It 
is very satisfactory for those who employ the treatment largely; the usual dose, 
2 to 6 drops, being so small as to cause a minimum traumatism ; and any supposed 
danger of fat embolism is practically obviated. But it requires rather more skill 
in technique on account of the large proportion of solid matter in the fluid; and 
the needle and syringe require cleansing after the injection for the same reason. 
A 20 per cent, suspension is not open to these objections; and either one of these 
is suitable for general use. The ordinary dose is contained in from 5 to 10 drops. 

2. The Injection Implement. — ^Any hypodermic syringe can be used, and any 
needle, provided the former has a barrel narrow enough to permit accurate drop 
dosage and the latter is long enough to reach the muscle mass and of sufiiciently 
large caliber not to be too readily plugged by the thick emulsion. It is required 
also that the S 3 ainge-needle joint be of the slip or bayonet variety, since an impor- 
tant point of the injection technique consists in detaching the latter after the 
needle is in the tissues; this cannot be conveniently done with a threaded connec- 
tion, nor without disturbing the needle in the tissues considerably. Besides this, 
an instrument that is used for ordinary hypodermic work with watery solutions 
must be thoroughly dried out before it can be employed for the oily emulsion and 
must be laboriously cleansed after its use. 

Some years ago I devised a sjrringe for the special purpose of giving these 
injections which answers all these requirements and has a number of additional 
advantages. It is obtainable from the surgical instrument makers. Its barrel is 
made of accurately calibrated thermometer glass, graduated in drops, and so nar- 
row in diameter, though the glass is fairly thick, that each drop measures three- 
sixteenths of an inch. Air bubbles, etc., can be seen and expelled, and an accurate 
dosage given. The piston is a solid metal rod fitting the lumen of the tube 
accurately; there are no washers save the one inside the cap, which does not come 
in contact with the injection fluid at all; nothing but glass or metal does that. 
The head of the piston is made in the shape of a large, heavy, flat disc; this gives 
weight to the instrument, facilitating the necessary rapid insertion plunge, and 
also permits the filled syringe with needle attached to be stood upright out of 
reach of contamination while the injection site is being prepared. The needle end 
fitting is a slip joint, permitting instantaneous attachment and detachment; the 
end of the piston fits accurately into it and its distal extremity fits accurately into 
the needle cap; there is therefore no vacant space anywhere when the plunger is 
driven home. A small pair of arms on the head facilitates handling; and I have 
had some made with small longitudinal bars along the barrel to strengthen the 
instrument and prevent breakage. But the instrument is not fragile : I have used 
the two which I employ daily in my office for years. 

The needles must be long enough to reach, through the skin and fat, deep 
into the mass of the muscle selected, and of fair caliber. The so-called antitoxin 
size is about right in ordinary cases. Their length should be at least IV 2 inches. 
A needle insufficiently long, or not plunged in deep enough, leads to deposition of 
the emulsion in the subcutaneous fatty tissue, with consequent increased pain, 
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poor absorption, and a tendency to the formation of persistent nodnles. Women, 
who usually have a much greater development of fat over the buttocks, where the 
injections are almost invariably given, require a longer needle; and each syringe 
case contains, besides four needles of the above size and caliber, two that are 
2 inches in leng'th and of slightly larger lumen. I keep a needle for each patient 
under treatment; but this is not necessary if sterilization, as recommended below, 
is carried out. 

Sterilization of the syringe itself is entirely unnecessary; I do not even have 
it done in my out-patient service, where large numbers are treated. Besides this, 
boiling destroys the calibration and loosens tbe cement that holds the glass piston 
to the metal head and tip. There is absolutely no air space in the closed syringe 
and nothing that can be contaminated. An extremely tenuous layer of the sterile 
and non-contaminable emulsion is all that can be inside it. Only the slip joint of 
the syringe comes in contact with the suspension and with the outside air or other 
objects, and this can be sterilized before drawing in the suspension by passing it 
once or twice through the flame of a spirit lamp* 

Needle sterilization in the ordinary way by boiling is destructive, as well as 
time- wasting and troublesome. The needle after an injection is filled with the 
sterile and metal-preserving oily suspension; only its outside is exposed to con- 
tamination. This outside is a highly polished steel surface and passage of the 
needle. and stylet two or three times through an alcohol or small Bunsen flame is 
entirely sufficient to destroy all infective material that may he on it, including that 
of syphilis. This flaming should be done quickly; though if it is prolonged suffi- 
ciently long to take the temper out of the needle iio harm is done to its point or 
lumen. In fact I have several times thought it an advantage to have had a needle 
without temper in my hands when attempting to inject an especially tough skin; 
the needle bent, instead of breaking, under the impact. Since much of the pain- 
lessness of the injection depends on the rapidity of the needle inseiiion, the needle 
points should be kept in good condition and sharp. 

3. The Injection Site. — The insoluble iiijeclions are always given deep in 
the muscular tissues; and there are only two places in the body where the muscle 
mass is large enough and the skin insensitive enough for the purpose. The large 
muscles between the shoulder blades may he employed, but patients complain that 
there is discomfort when lying in bed and when using their arms. Practically I 
now use only the gluteal site, selecting the area between the trochanteric fossa and 
the middle line. This gives a skin surface of a least 6 by 4 inches on each side, 
sufficient for six separated injections. By systematically using alternate sides and 
successive locations, six to eight distinct locations can be got; so that, even if the 
injections are given at fairly short intervals, it will be several weeks before it be- 
comes necessary to employ the same site again. It is unwise to make the injec- 
tion on the side of the buttock, as the main muscle mass is reached with less cer- 
tainty; and it is decidedly inadvisable to do it over the trochanteric area, where 
there are dense masses of connective tissue. Placing the emulsion under this latter 
inevitably leads to needless pain and disability. The direction of the needle should 
be downward and outward, so as to reach the center of the gluteal mass. 

The skin of the injection site can be sterilized by any of the means usually 
employed for that purpose. The plan that I use is rapid and has proved perfectly 
satisfactory. The area is scrubbed with a piece of gauze and an antiseptic lysol 
or phenol solution ; and then the process is repeated with plenty of ordinary ether. 
By this means all the superficial detritus and fat is removed; and the evaporation 
of the ether produces a certain amount of cold anesthesia that perceptibly 
diminishes the pain of the puncture. 
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4. The Injection. — The best position in which to administer the injection is 
with the patient standing upright, with heels together; it is an advantage also that 
the patient cannot see what the operator is doing or interfere with his work. Some 
operators make patient lie down, but I have not found this either necessary 
or useful. An important point is rapidity in manipulation; it greatly dim 
imshes the patient’s anxiety and causes much less pain if the work is done 
quickly. 

The operation is begun by sterilizing the needle and stylet in the alcohol 
flame; for, as will be seen later, it may become necessary to use the latter in the 
course of the injection, especially if high percentage emulsions are employed. The 
needle is then placed on end in a safe place; the bayonet joint of the syringe is then 
passed through the flame and the syringe placed on its head. The emulsion is 
thoroughly shaken up, the syringe is filled with a little more of it than will be 
used, the needle put in place, and the prepared instrument placed upright again 
to permit any air bubbles to rise to the top. Meantime the injection site is pre- 
pared as above described and covered with a pledget of sterile gauze. The air 
bubbles are then expelled from the syringe, the covering cotton pledget removed 
from the injection site, and the prepared instrument rapidly plunged up to the 
hilt into the tissue at the site selected. If this is done quickly and without hesita- 
tion, into the skin cold with the ether, there is no pain about the manipulation 
at all. 

The instrument once in situ, a certain precaution must be employed which I 
always insist upon, and which merits special emphasis. The chief danger of the 
injection, though I know that its importance is much overestimated, is that of fat 
embolism of the pulmonary vessels. If the point of the needle should be placed 
in the lumen of a vein the, oily emulsion will be injected directly into the circula- 
tion. The occurrence can be avoided with certainty by the following procedure: 
Immediately after the needle is plunged into the tissues the syringe is detached 
and the interior of the needle cap watched for several seconds. The needle and 
cap is filled with the emulsion; and in the latter there is a concave white dome of 
the fluid, due to capillary attraction of its sides. The least flattening of this dome, 
the least inversion of this fluid cap, shows that the point of the needle is in a place 
where there is pressure from behind, and that can only be a vessel. The advice 
sometimes given, to regard extrusion of the injection through the unattached 
needle, or even a flow of blood, as the danger signal, is bad; the venous pressure 
is slight, and in a small vessel may not be suflScient to do either. If the site is 
not satisfactory the needle is to be withdrawn, resterilized, and a new injection 
site used. Piercing a blood vessel with the needle in its course through the tissues 
is of no matter; the minute vascular lesions do not permit any of the fluid to reach 
the veins after the instrument is withdrawn. Such an occurrence leads to some 
oozing of blood from the puncture site after the injection is completed, readily 
controlled by a little pressure with a pledget of gauze. 

The needle being implanted in a safe site the syringe is reapplied; and it is 
this part of the manipulation that renders the employment of an instirument with 
a slip needle joint so advisable. A screw joint of the ordinary kind makes it very 
probable that displacement of the needle point may occur after the injection site 
has been judged safe. The injection itself is then made slowly and steadily. 
When it is completed the syringe and needle is withdrawn as quickly as it was 
inserted; and here also rapidity of execution will do much for the patient’s com- 
fort. Immediately on withdrawal the orifice in the skin is closed with a pledget 
of cotton, and then a small piece of zinc oxid adhesive plaster is applied. I do 
not massage the site of the injection, as has been recommended by some. It does 
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not do any special good; and, theoretically, it might force some of the emulsion 
into a vessel that has been wounded by the needle passage. 

The immediate effects of the injection vary with the sensitiveness of the 
patient and also with the skill with which it has been done. In the great majority 
of patients the process is practically painless. A few hours after there is a bruised 
feeling. To use their common expression, they feel as if they had been kicked. 
This wears off in a few days. Hard persistent indurations rarely occur when the 
operation has been correctly done. Either the emulsion has not been prepared 
with sufficient care, so that the salicylate is deposited in comparatively large and 
irritant masses in the tissue; or, what is more commonly the case, the puncture 
direction has been wrong, or the needle has been too short; in either case leading 
to deposition of some or all of the emulsion in the subcutaneous fatty tissue, where 
vascularization is poor and absorption slowi Once formed these tender indurations 
may last a long time, but they do no other harm. They are slowly absorbed and 
finally disappear. 

Another occurrence that may interfere with the success of the injection is 
plugging of the needle with the salicylate during its course. This is especially 
liable to happen, of course, with the stronger emulsions; and this is why I do not 
recommend the 50 per cent, strength for general use. It practically never happens 
with the 10 per cent, and is rare with the 20 per cent. When it does occur the 
needle must be detached and the sterilized stylet employed to push the occluding 
mass forward; it is hardly ever necessary to suspend the injection and reinsert 
the needle. 

In some eases there is a distinct systemic reaction a few hours after the in- 
jection is given; it probably always occurs, but is usually so slight as to pass un- 
noticed. Sensations of chilliness, alternating with hot flushes, slight headache, and 
malaise, or a general feeling of discomfort may last for a number of hours. Once 
in a long time there is a distinct febrile reaction. Such effects may be expected 
from the injection of what is practically a metallic antitoxin into the system; but 
I have not found any ease in which this effect was severe enough to interfere with 
the treatment. The great majority of patients do not complain of these after- 
effects at all. 

5. Objections to the Mercury Salicylate Injections. — Criticisms of a mode 
of treatment that is a little unusual have at various times been made; some have 
a basis in fact, though mostly due to inexperience and faulty technique; most of 
them, however, are groundless. I propose to examine them in detail. It has been 
claimed that the injections are painful, that they leave behind persistent inflamma- 
tory nodules, that infections occur, and that there are dangers from embolism, 
general mercurial intoxication, and local gangrene and sloughing. There has never 
been any question of their remarkable therapeutic efficiency. 

There is naturally some slight pain connected with any injection at the time 
when it is made; but, as has been explained when considering the details of the 
injection process, the amount of this is almost entirely dependent upon the care 
exercised in making it. The gluteal skin is as insensitive as any area of the body 
surface, and if this is partly anesthetized by cold, if the needle is sharp, and if 
the needle is inserted and withdrawn with celerity the pain is positively trivial 
or absent. Delicate women sustain it without any complaint. Of course there are 
individuals, even of the male sex, who faint when an acne pustule is expressed; 
and once in a long while I meet a patient, usually of that sex, who says he cannot 
stand the injections. 

The discomfort that comes on several hours after the injection is a different 
matter. There is always some, though it varies greatly in degree. With most 
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patients it is a veiy bearable soreness of tbe gluteal muscles, especially when ex- 
posed to pressure. It is not great enough, however, to incapacitate him. Much 
depends on the size of the muscle and the amount of subcutaneous fat covering it 5 
hence, women have less discomfort than men and fat less than thin individuals. 
Marked discomfort is more often due to improper inplantation of the injection 
than to anything else; if it is placed under dense fascial tissues rather than in the 
center of the muscle mass the swelling that necessarily ensues gives some trouble. 
Discomfort is increased, of course, if the emulsion is put into the subcutaneous 
areolar tissue, where absorption is much slower. In the average ease there is 
slight discomfort, only noticeable when sitting. It reaches its height by the second 
day and is usually gone by the fourth or fifth. 

Some injury is necessarily done to the muscular tissue by the deposition of 
the insoluble material in its midst. Hence the instruction to make the injection 
itself very slowly, so as to separate the muscular fibers if possible, rather than to 
tear them. There is an inflammatory reaction, followed by a small connective 
tissue induration; but this disappears, and in a few weeks no mass can be felt. 
In malignant and recalcitrant cases, in which extensive series of many injections 
have been given, it has happened that I have struck one of these small indurated 
foci with the needle. The injection should not be given there on account of the 
dense unyielding character of the tissue. Another site should be selected. 

There are infections, of course, which are due to imperfect asepsis only, and 
should be avoided. I have encountered them two or three times, but always under 
circumstances where a proper technique could not be carried out. The abscess, 
if at all large, should be opened and drained secundem astern. Small ones will be 
absorbed without trouble. 

As explained under the heading of technique, fat embolism of the lungs does 
not occur when the proper precautions are observed, and when the injection is 
not made until the operator is sure that the point of his needle is not in a vein. 
The symptoms may be alarming; sudden pain in the side and on respiration, 
violent coughing, and blood-stained expectoration are alarming to the patient and 
often to the physician. But they invariably disappear in a few hours, for the 
amount of fatty material injected is so small that the tissues are quite able to 
take care of it. The essential innocuousness of the occurrence is well recognized, 
I am informed, in a certain genitourinary clinic in New York, where the injections 
are given without any precautions at all; embolism occurs quite frequently, but 
little attention is paid to it. 

Practically all the cases of gangrene and sloughing date from the times when 
the method was little employed, the dosage too large, and the technique not aseptic. 
Those who dwell upon it to-day have gotten their facts from the old records rather 
than from experience. I have never met with a single case of the kind. 

In considering general intoxication, no one can claim for a moment that the 
administration of mercury in any form and by any method is a perfectly indif- 
ferent procedure. The drug is a poison and idiosyncrasy to it occurs, though with 
extreme rarity. Hence it is wise, in a patient who has never had mercury and 
whose individual attitude to it is still unknown, to begin with an initial small dose, 
say half the usual amount, if the symptoms warrant a very little delay, and to 
proceed to a full dosage two or three days later. Reference may be made here to 
an objection, which is apparently cogent. It is claimed that, the dose of insoluble 
salt once injected, the physician loses all control of it. The mercury will continue 
to be absorbed as it becomes changed into a soluble compound. The same objec- 
tion, however, holds good with other forms of administration, though to a less 
degree. Mercury may stay in the body long after its administration is stopped. 
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Experience and observation remove this objection. I have seen mercurial intoxi- 
cation from the injections, just as 1 have seen it from the use of soluble injec- 
tions, from inunctions, and from mouth administration of the di-US'. And it has 
certainly occurred no oftener, and I believe less often, than with these latter modes. 
It is relieved just as promptly by the usual measures; and I have never been 
obliged to have recourse to excision of a mercurial focus from the body or any 
such radical measure. 

If I have devoted some space to these objections to the insoluble injection 
medication, it is because we find them repeated by one writer after another; though 
they are all imimportant and avoidable incidents in an otherwise most desirable 
and efficacious therapeutic method. 


lodin 

lodin and its salts are the second remedy for syphilis, and, in the 
minds of many practitioners, are of equal value to mercury in the treat- 
ment of that disease. Such, however, is by no means the case. The lat- 
ter drug is a true specific, attacking the causative agent of the disease, in 
some, as yet unknown, way destroying or limiting its activities, and thus 
leading eventually to its cure. lodin does nothing of this kind. So that 
it is quite inappropriate to treat a case with it alone, as is so frequently 
done. Yet the drug, used in lues since the middle of the last century, has 
certain valuable qualities that entitle it to its place. These are its un- 
doubted and remarkable action on certain specific lesions after they have 
appeared, such as all the infiltrated, proliferating, or ulcerative lesions, 
especially those of the tertiary tubercular or gummatous type ; and on the 
results of the syphilitic processes in the internal organs. Mercury is the 
drug to employ in practically every case of syphilis; iodin finds its field 
of usefulness most often in conjunction with it in the later stages. 

Action of lodin in Syphilis. — It is probable that the good effects of 
iodin and the iodic combinations in the syphilitic disease are due to the 
well-known property of this drug in stimulating lymphatic activity and 
increasing the energy of the nutritive processes. It thus promotes the 
absorption of disease products wherever they may be found. These prod- 
ucts are much more abundant and stable in the later stages of the disease ; 
but there occur cases in which similar phenomena occur in the secondary 
and even in the primary stages. In fact it may here be insisted on that 
the common division of the phenomena in a case of lues into those of the 
primary, secondary, and tertiary stages, useful as it may be clinically, is 
neither scientific nor absolute. Manifestations indubitably tertiary in 
type may occur with the chancre, and are often seen in or with the sec- 
ondary manifestations ; and here iodin is useful in the very earliest stages 
of the infection. Hypertrophic or phagedenic chancres, secondary hyper- 
trophic or pustulouleerative syphiloderms, malignant or precocious ul- 
cerative forms of the disease may all be favorably influenced by its exhi- 
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bition. The point to be remembered is that it is the form of the syphi- 
litic manifestation and not the time of its appearance which is the index 
for the employment of iodin; and that, whether iodin is indicated or not, 
mercury, in one form or another, always remains the weapon to use to 
combat the disease itself. 

Now, of course, not all syphilitic phenomena occur on the exposed 
surfaces of the body and are immediately manifest to the eye. We have 
no criteria for the beginning of gummatous processes in the internal or- 
gans. In fact, their diagnosis is often a matter of doubt even when well 
advanced. Yet the earlier these ulcerations, proliferations, and infiltra- 
tions are subjected to the influence of the iodic medication the better are 
the chances of efficient therapeutic result. It has hence become customary, 
largely through the influence of Rieord and the French school, to admin- 
ister iodin in certain stages of the disease, whether there are symptoms 
to justify it or not. It is believed by many that the drug has a distinct 
preventive action; that, by its employment, beginning infiltrative foci 
may be resolved. Inasmuch as it does not have the toxic action of mer- 
cury, and since its use in ordinary doses has no appreciable effect other 
than certain inconveniences on the system itself, I favor its employment in 
this way as a part of the regular treatment of the disease in addition to 
its use when directly indicated. 

Absorption of Iodin. — All the mucosae absorb solutions of iodin and of 
the iodic salts freely. The skin does so only to an inappreciable extent 
or not at all. Certain forms of the drug are suited for injection into the 
subcutaneous cellular tissue, as will be seen later. It is still a matter 
of doubt what occurs in the system after the drug is absorbed. Perhaps 
it undergoes a double decomposition with the sodium chlorid of the body 
fluids. Some hold that iodin itself is set free, to combine with the albu- 
minous elements. It is established that most of the drug administered is 
excreted by the kidneys in the form of the iodid of sodium ; and also that 
there is no tendency to accumulation of the drug in the system. It may 
therefore be employed with perfect freedom and in any bearable and 
indicated dose. 

Elimination of Iodin. — Iodin passes very rapidly through the system ; 
nine-tenths of the amount administered passing out in a few hours. Mau- 
riac has shown that it can be demonstrated in the urine a few minutes 
after it is taken by mouth ; and in less than half an hour when given by 
rectum or vagina, or by hypodermic injection. Though by far the greater 
part of it passes out through the kidneys, the other secretions and excre- 
tions do not escape. It can be demonstrated in the saliva, the nasal and 
bronchial mucus, the bile, and the milk. In 24 to 36 hours almost all of 
an administered dose has disappeared from the body; though by the use 
•of extremely delicate tests Roux has demonstrated its presence for a num- 
ber of days after massive and repeated doses of the drug. This extremely 
28 B 
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rapid elimination of the drug probably explains its activity in effecting 
the resolution of cellular infiltrations. 

Iodic HI Effects. — Its rapid elimination and comparative nontoxieity 
render the frequent undesirable by-effects of iodin less important than 
those from mercury. Nevertheless, they are of such frequent occurrence 
that they must be noted. And in rare cases phenomena of greater serious- 
ness occur. A disagreeable metallic taste, coryza of greater or less se- 
verity, and acne of the face and shoulders are phenomena so common as 
to be almost necessary effects of the treatment. They rarely call for any 
special measures or for stoppage of the treatment. The respiratory mu- 
cosae may be more severely affected. Abundant nasal discharge, swelling 
of the nasal and ocular mucosae, fever, headache, and general malaise 
may form a true iodic influenza. It ceases, however, very suddenly when 
the medication is stopped. Gastric derangement is common, and when 
slight in amount may be disregarded. When, however, there is anorexia, 
nausea, or vomiting, the effect on the patient’s general condition may be 
so bad as to necessitate change in medication. Various cutaneous phe- 
nomena are liable to occur. The commonest is the acne above mentioned, 
which is only of importance from the viewpoint of the patient’s vanity. 
Purpura, especially of the lower limbs, is also quite frequent. In rare 
case more serious eruptions occur, pustuloeiuistaeeous, bullous, or vege- 
tating iododermata. These are signs of excessive susceptibility to the 
drug, and are indications for the immediate stoppage of the medica- 
tion. 

Prophylaxis and Treatment of lodism. — ^In spite of the long list of 
untoward by-effects of the medication, most of the happenings are trivial 
and do not interfere with the desired treatment. When the more serious 
ones occur the medication must be stopped. The symptoms soon disappear 
as the drug is rapidly excreted. The tendency, of course, is to look to les- 
sening of the dose as the proper thing to do when iodic symptoms begin. 
Yet there is no doubt at all that the very reverse is often the proper pro- 
cedure. It is a matter of almost daily experience at the City Hospital 
to find that patients who react badly to small doses of iodin can take large 
and massive doses without any trouble at all. Our usual dosage, of course, 
would be considered large in ordinary practice. We begin with 50 or 76 
grains a day, and rapidly run up the quantity to any required amount.. 
When a patient tells us that he cannot take the drug, or when ordinary 
doses begin to trouble him, it is a common experience to find all the symp- 
toms improve and disappear when the amount given is rapidly run up 
to several hundred grains daily. I am quite unable to offer any explana- 
tion for this phenomenon ; but it is a well-ascertained fact. 

Many attempts have been made, by the addition of bicarbonate of 
soda, menthol, salol, potassium bromid, etc., to mitigate the unpleasant 
by-effects of the iodin, without, however, any appreciable benefit. Bella- 
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donna given simultaneonsly with, the drng does diminish its irritant effects 
on the mucosae ; but its action is very short, it must be given continuously, 
and it is a drug not without deleterious effects of its own. As will be seen 
later the local gastrointestinal action of the iodin may be largely avoided 
by its administration hypodermically; but this mode of medication is 
troublesome and painful, and does not permit of the frequently required 
massive dosage. The many attempts to find an iodid that is free from 
undesirable by-efiects has led to the recommendation of various albumi- 
nous compounds of the drug, peptoniodid, iodalbacid, iodothyrin, saj- 
iodin, etc. These proprietary preparations are, in the first place, very 
expensive; a point of importance even in well-to-do patients in view of 
the large doses required. They are much less active than the inorganic 
salts; and, when given in doses therapeutically effective, they are just 
as liable to disagree as the others. One or two of them are of some value, 
however, and will find appropriate mention below. 

Iodic symptoms, when they occur, must be treated on general prin- 
ciples. The iodic influenza, the catarrhal symptoms, the gastric derange- 
ments, skin eruptions, etc., must be handled like similar affections from 
other causes, with the addition, in the first place, of an attempt to cheek 
them by a large increase in the medication, and, in the second, a stoppage 
of the iodic medication, for the time being, at all events. 

Iodin Preparations and Their Administration. — ^While there is not 
that choice in the administration of the iodin preparations which we have 
with mercury, there is more than one way of exhibiting it ; and the patient 
is best treated whose physician employs any one of them, in accordance 
with the indications of the case. 

Administeation bt the Mouth. — This is the easiest and natural 
method of giving the medication ; and is that of choice in the great maj or- 
ity of cases. As the preparations employed are mostly freely soluble, 
the common method is to give the drug alone dissolved in large quantities 
of water or milk. Absorption is rapid, especially when the dilution, as it 
should be, is great. Reference has already been made to the gastrointesti- 
nal irritation that not infrequently occurs ; this is most marked when the 
drug is administered on an empty stomach; hence it should always be 
given after meals. One special precaution should never be omitted: 
Iodid solutions act on the proto-salts -of mercury, changing them into 
the binary combinations. It is frequently necessary to give both drugs 
together, either as the so-called mixed treatment, to be considered later, 
or as separate doses. It is well understood that in any combined formula 
only the biniodid or the bichlorid can be employed in appropriate dose; 
the protoiodid or calomel would be changed into one or other of these two, 
and would be poisonous in the same amounts. If it is desirable to give a 
proto-salt and an iodin preparation at one and the same time, care must 
be taken that a sufficient length of time elapses between the two doses 



408 


TEEATMETTT OF SYPHILIS 


to permit the first to leave the stomach and upper intestinal tract before 
the other gets there. A common plan is to administer the mercurial an 
hour before meals, and the iodid an hour after eating. There is no 
chance then for decomposition and poisoning to occur. 

The various attempts to prepare the iodids in pill form have not proven 
successful ; they are very unstable and prone to deliquesce ; and the dosage 
in which they must be given renders them unsuitable for this form of 
medication. Keratinized pills also are procurable, the idea being to pre- 
vent solution until the intestine is reached, and thus protect the stomach 
from irritation, but they are open to the same objections as the nonkera- 
tinized preparations. 

Abministkation pee Eectum. — This method is not employed as 
much as it should be, perhaps on account of its disagreeable nature. Prop- 
erly prepared iodid solutions are well absorbed by the rectal mucosa ; and, 
when the administration of the drug must be long continued, when the 
dosage is very lai’ge, when the stomach gives out or for other reasons must 
be protected, or when the patient is unconscious, it may well be employed. 
The method is that of a rectal nutritive enema. The cavity is cleansed 
with a warm water or saline injection, and then from one to foxir ounces 
of a mixture of warm milk and warm saturated solution of the salt is 
slowly thrown into it and retained. Yery effective medication can be 
accomplished in this way. 

Administeatioet by SuBcuTArrEOTJS Injectiow. — ^Attempts have been 
made to use the soluble iodids in this manner; but the method cannot be 
recommended. It is very painful, and the amount of the drug that can 
be administered in this way is but small. Eecently, however, there have 
been introduced certain oily iodid combinations, notably iodipyn, which 
have been quite extensively employed in this manner, and have given 
satisfactory results. Cases that have exhibited a most marked intoler- >nce 
to iodin in other forms and by other methods of administration have 
borne them well. It is difficult to give them with the ordinary Hypodermic 
syringe on account of the thickness of the oil in which the drug is dis- 
solved. Barthelemy and Levy-Bing have devised a special instrument for 
the purpose, the essential feature of which is the propulsion of the medica- 
ment by means of a piston that is screwed down instead of being pushed 
home in the ordinary manner. 

Iodin Preparations and Their Dosage. — There are many of these 
that might be considered ; I shall mention only those in common use or 
which have given good results in my hands. 

Potassium Iodid . — This is the commonest and most generally em- 
ployed of the iodin salts; it is the most powerful, and is the one to be 
preferred when a decided iodic medication is sought for. Its great solu- 
bility makes it possible to prescribe it in concentrated form ; but it should 
be administered greatly diluted. 
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The common practice of exhibiting it in saturated solution is a had one, 
since with one druggist that term means a true 100 per cent, solution, and with 
another one a fluid of considerably less strength. I usually winte for a 50 per 
cent, solution, which is definite and unmistakable. The dosage is very variable; 
but I am in favor of large rather than small ones for reasons ali*eady given. The 
habit of giving ten or fifteen grains three times a day is a bad one. It will often 
fail to give the desired results. The initial dose, in cases where the drug is indi- 
cated, should be 50 or 60 grains per day; and the dosage should be steadily in- 
creased by the addition of one to five drops at each dose in accordance with the 
patient’s tolerance or the therapeutic effect attained. There is no limit to the 
amount that can be given with benefit in certain cases. I have given as much as 
1,400 grains a day before the disease symptoms receded under the drug; and in 
the City Hospital, w'here I treat syphilitics in large numbers, 150 to 400 grains 
daily is a common dosage. 

lodid o£ potassium is usually given by the mouth in large quantities 
of water or milk, and after meals. If the stomach proves intolerant, and 
the medication is urgently needed, rest in bed and the application of a 
fly blister or a mustard plaster to the epigastrium will enable the patient 
to stand it better. [It is not common usage to employ the large doses rec- 
ommended in a routine way. The question of preventing iodism has not 
been solved. Administering the drug in increasing doses may be valuable. 
The administration of dilute solutions preceded by pepsin solutions is 
frequently serviceable. In not a few instances organic preparations may 
be given when no others are tolerated. — Editor.] It may be administered 
per rectum according to the following formula : 

19 Potassium iodidi, 50 per cent, solution, 2 drams (8.0 gm.). 

Tinct. opii, 5 drops (0.3 c. e.). 

Milk, 4 ounces (120.0 c. e.). 

To be injected warm, and slowly, after a preliminary cleansing enema. 
In one case, brought comatose into the hospital with a history pointing 
to gumma of the brain, the patient did not begin to regain consciousness 
till a daily dose of 1,200 grains was reached; part of this was introduced 
into the stomach by means of a tube, and the rest was administered per 
rectum in divided doses. 

Sodium lodid . — The depressant action of the potassium base on the 
heart is supposedly avoided by the use of this salt. It is also somewhat 
better borne by the gastrointestinal tract. It is, however, less active 
therapeutically, and I have not found that it is less liable to cause unde- 
sirable by-effects. The dosage and methods of administration are pre- 
cisely similar to those of the preceding salt. 

Ammonium, Calcium, and Rubidium lodids . — These salts have been 
employed in the attempt to avoid unpleasant by-effects. The first two are 
decidedly less active than the potassium and sodium combinations; and 
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the latter is so costly that its employment is prohibited in ordinary cases. 
I do not advise their use. 

The Organic lodids. — A number of these, under various proprietary 
names, are on the market, as iodalbaeid, iodolose, iodothyrin, sajiodin, etc. 
They are all open to the objections of being very expensive and containing 
comparatively small amounts of iodin. They are also just as prone to 
cause the undesirable by-effects as the inorganic compounds when admin- 
istered in anything like equivalent doses. I have not found any of the 
claims of their manufacturers as to nontoxieity, etc., sustained. Never- 
theless, they have certain advantages that render their use occasionally 
advisable. Being solid, they can be administered in capsule or as a pow- 
der, and can be carried around conveniently by travelers. They are also 
a resource to vary the tedious iodic medication with. I have found saj- 
iodin perhaps the best of them all, though a very costly medication when 
administered in more than 20 to 30-grain doses. One organic iodid 
merits separate consideration, since it is the only preparation of the kind 
that is suitable for hypodermatic administration. 

lodipin . — This is a solution of the protochlorid of iodin in oil of ses- 
ame. Different strengths are obtainable, but the 25 per cent, solution is 
most suitable. A large amount, two to four drams, is injected at one 
dose under the skin between the shoulder blades; and a special syringe 
is required. This in itself is rather a severe procedure ; and, in the ease 
of a drug that is so rapidly excreted as is iodin, and therefore has to be 
given often, is certainly a mode of treatment that does not recommend 
itself to the patient. Besides this the indications for an intensive iodin 
treatment are never so urgent as they are for mercury. The cases that 
necessarily require iodipin injections must be very rare ; I have never met 
one. It should be reserved, if used at all, for those in which neither mer- 
cury nor arsenic is effective, and in which there is a complete intolerance 
for iodin by any of the ordinary methods of administration. 

The Mixed Treatment 

Under this time-honored name a form of treatment, or rather a for- 
naula for the systematic medication of syphilis, has become so well known 
that it cannot be omitted here. Mercury and iodin are given together in 
fixed doses, and usually in one prescription. The common recipe is the 
following : 

^ Hydrarg. ehlor. corr., seu biniodidi, gr. 1 (0.065 gm.). 

Potasii, seu sodii iodidi, dram ^ (2.0 gm.). 

Syrup Zingiberis, dram 1 (4.0 gm.). 

Aquse, q. s. ad ounces 4 (120.0 gm.). 

M. Sig. Dose, dram 1. 



TKEATMENT 


411 


I do not use this formula, for the reason that it does not permit a ready 
gradation or change in the dosage of the two drugs. When it is desired 
to use them both together it is far better to give them in different doses 
or by different methods. The mercury can be administered by injection, 
or by inunction, or by the mouth in tablet or pill form. The iodin should 
be administered as described above, in solution by the mouth, or per 
rectum, or as one of the organic compounds. Even for patients who are 
travelers, or who can only be seen at long intervals, it is possible and much 
better to give each drug separately. If there are any active symptoms of 
disease to be combated the formula as above given is much less effective 
than the method I prefer. Its only advantages are those of simplicity and 
ease for both patient and physician. 

Arsenic 

In point of age arsenic ranks second among the recognized antisyphi- 
litic drugs, and was used long before the iodin preparations were em- 
ployed. The older textbooks dwell upon its merits, and no article on 
arsenic failed to mention its value as an antisyphilitic. It fell into dis- 
use, however, and was forgotten, for the following reasons: Mercury 
was found to have such preeminent curative properties that a second 
remedy was unnecessary; and with the introduction of the iodin prepara- 
tions in the last century it was felt that all the indications for successful 
treatment of the affection were fulfilled. Moreover, both these latter 
drugs were much less toxic and much less dangerous than arsenic, espe- 
cially in the only forms of that drug that were then available, the inor- 
ganic combinations. 

The revival of interest in syphilology which has marked the last de- 
cennium naturally stimulated therapeutic research in the attempt to dis- 
cover still more powerful means to combat the infection ; and, if possible, 
to remove it entirely. These researches have been mainly directed toward 
the organic compounds of arsenic, which were much less toxic in man than 
the inorganic ones, though equally inimical to some of the lower forms of 
life. The hope seemed not unjustified that a compound might be found 
powerful enough to completely destroy the spirochete in the body, and 
yet not toxic enough to affect human life. The marked effect of these 
compounds in tripanosomiasis and other similar affections led to the 
legitimate hope that like results might be gotten in syphilis. 

The indefatigable labors of Ehrlich and his followers during the last 
ten years have placed at the disposal of the profession several antisyphi- 
litic remedies of this new class. Most of them have already been aban- 
doned; but two of them, atoxyl and arsenohenzol, require detailed con- 
sideration here. Atoxyl, on account of the reprite that it still enjoys, and 
arsenohenzol as the new and marvelous antisyphilitic remedy that has 
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claimed the attention of the medical world so very largely for two years 
past. 

Atoxyl. — ^Atoxyl is an anilarsenate of sodium and has been mainly 
advocated by Hallopeau and the authorities of the French school as a 
sovereign remedy for the syphilitic infection. Neisser’s animal experi- 
ments seemed to show that a vigorous treatment with the drug begun early, 
a few days after infection, would absolutely abort the disease. On the 
other hand Zeissl, Seherber, Kreibich, and many others, while recognizing 
its powerful action, especially on tertiary lesions, regard it as a less active 
antiluetic than mercury. Unfortunately time has shown that it has some 
drawback and even real dangers. The conflicting reports concerning it show 
conclusively that it fails entirely in a certain proportion of cases ; contrast- 
ing unfavorably with mercury in this respect,* in which a complete fail- 
ure of effect is among the very greatest of rarities. Where atoxyl is 
effective it is so in the same way as the older drug ; that is to say, it relieves 
immediate symptoms and postpones or prevents new ones. Even in this 
respect, however, it is not so effective as mercury. New symptoms appear 
with even greater rapidity than under the older plan. The by-effects of 
the medication may be serious ; gastrointestinal irritation, nephritis, and 
severe skin eruptions have been recorded in many cases. Most important 
of all, however, the drug, like all the arsenical compounds, may affect the 
optic nerve. Many eases of optic nerve atrophy and blindness have oc- 
curred from its use. 

I entirely agree with Milian in his conclusions that the admittedly 
good results of the atoxyl medication in many cases are due to the arsenic 
itself, whose value as an antiluetic remedy has been forgotten ; that equally 
good results can be obtained from an inorganic compound, as the sodium 
arseniate; and that the deleterious effects of the compound are to be as- 
cribed to the poisonous anilin which it contains. I do not recommend 
the employment of atoxyl in syphilis. It finds a place here merely be- 
cause it is still the favorite antiluetic remedy with a large and influential 
group of syphilographers, and as an incentive to conservatism in the adop- 
tion of new remedies in the place of old and tried ones. For atoxyl, like 
the other arsenical ■ compound to be discussed below, was introduced as 
the ideal and radical cure for the disease. 

When atoxyl is employed it may be administered in a 10 per cent, 
sterile watery solution; ten to fifteen drops being given hypodermically 
every day or every other day in courses and for periods depending on the 
symptoms of the patient. 

Arsenobenzol, “ 606," Salvarsan. — ^No remedial preparation within 
our memory has been introduced under the peculiar circumstances that 
accompanied this, the latest and most famous of the organic arsenical 
antilueties, and the only one of the group that bids fair to retain a per- 
manent place in the syphilologist’s armamentarium. The astonishing dis- 
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coveries in other branches of syphilis research have prepared the medical 
mind for "wonders. The most extravagant claims were made for it ; and it 
was received by the world at large with an enthusiasm to which the only 
analogue that I remember was that which greeted tuberculin years ago. 
Syphilis was conquered and would he banished from mankind, as tuber- 
culosis was to have been in former times. 

These considerations, however, are not reflections on the discoverer 
of the remedy or the many painstaking investigators who have experi- 
mented with it; nor do they absolve us from the duty of an earnest 
attempt to ascertain the exact status of the new remedy. That this can 
only be partially done at the present time is very evident. The drug 
has been in common medical use here for less than a year ; and a much 
longer time is required before all the facts referable to it can be ascer- 
tained. Certain things, however, are already established concerning it. 
During the last winter we experimented extensively with the drug at the 
City Hospital, where the opportunities for syphilis investigation are un- 
rivaled on this continent. We endeavored to observe results and record 
them with an open mind; and it is gratifying to note that the conclusions 
then reached have been confirmed by the majority of subsequent investi- 
gators. 

It was evident very early in our investigations, in the first place, that 
arsenobenzol does not cure syphilis, in any real sense of the word, any 
more than mercury does. New symptoms, often wrongly called relapses, 
but which were only ascertainable evidences of persisting infection, oc- 
curred with at least the rapidity and frequency that we were in the habit 
of seeing under the older medication. And when I use this term it must 
be well understood that I mean thereby mercurial injections of soluble or 
insoluble salts, not the perfunctory and inefficient exhibition of proto- 
iodid tablets or mixed treatment. Nothing like a cutting short or abor- 
tion of the disease was noted in any case that remained under observation 
for a reasonable length of time; so that it was soon evident that a ‘‘ther- 
apia sterilisans magna,” or complete destruction of all the invading micro- 
organisms at one time, covtM not be effected. This is now generally ad- 
mitted. 

Arsenobenzol is thus placed in a position precisely similar to mercury 
as regards the luetic disease, and must naturally be compared with that 
drug. Is it more or less thorough and effective ? Does it cut short disease 
manifestations quickly and permanently? Does it shorten the required 
period of treatment ? Does it prevent the lamentable tertiary and hered- 
itary sequelae? And, if it has any disadvantages and dangers, what 
are they ? 

Manifestly, some of these questions cannot be answered at the present 
day. It .ydll be at least five or ten years before a final opinion can be 
given. But some of the most important ones can be answered now. 
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There can be no doubt at all tbat arsenobenzol does influence many, 
perhaps most, of the manifestations of syphilis in a very rapid manner. 
The disappearance of symptoms, especially certain ones to he mentioned 
later, is sometimes as rapid as we ever see under the most thorough and 
successful mercurial medication. Sometimes it is slower than this latter; 
and occasionally the arsenobenzol does not influence the diseased mani- 
festations at all. Like mercury and iodin, arsenohenzol fails in occasional 
cases ; and some cases not influenced by the one drug will be amenable to 
the other. It is my conviction that symptoms reappear more rapidly after 
arsenohenzol than after mercury; which is quite an understandable oc- 
currence. Once it is admitted that the new drug does not cure syphilis 
with one injection, or two, or three, the effect of such medication with a 
rapidly excreted drug cannot be as durable as that of antiluetics contin- 
uously poured into the blood for long periods of time. Of marvelous 
effects, of therapeutic action unknown formerly, I have seen nothing. 
These are the results of experience in a long, series of carefully observed 
hospital and private cases. 

The disease manifestations on which the drug exerts its most re- 
markable power are the early ones, and especially those appearing on the 
mucos®. The initial lesion, exulcerated or not, the early . roseola, and 
the later secondary rashes, the angina and mucous patches, the condylo- 
mata, and all the manifold symptoms of early lues sometimes respond to 
the drug most rapidly, as they do to mercury. I have seen mucosal affec- 
tions cleared up by it which have resisted the older drug, as I have seen 
the reverse occur. On the later dermal, mucosal, and internal organ 
affections its action is often marked, though not more so than that of 
iodin and mercury. On the very late tertiary and the parasyphilitic phe- 
nomena its action is less pronounced. And on the latest lesions, the 
organic changes in the nervous system, and the internal organs it acts ex- 
actly like mercury and iodin; it does good in absolutely recent cases, and 
is inefficacious in older ones. 

OoKTRAnsTDiOATioirs AiTD POSSIBLE Dakgbes. — It would be strange 
indeed if the introduction into the system of a large amount of so active 
a drug as arsenic should not be attended with danger in certain cases; 
and it is unfortunate that so little note has been taken of the contraindi- 
cations to the use of arsenobenzol. Accidents and undesirable by-effects 
occur with any form of effective medication. It is a question of their 
seriousness and frequency that determines the availability of a drug. 

Arsenical Poisoning . — This has occurred in a certain number of cases, 
how m^y or in what proportion to the total number of administrations 
I am unable to say. I know of one case in which death occurred a day 
or two after an injection, and the autopsy showed the typical lesions of 
acute arsenical poisoning. I have heard of other cases, but do not know 
the facts. There is already a record of a number of deaths after injeo 
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tions, though, most of them are explained away variously by the enthu- 
siastic advocates of the drug. Of course, we are not likely to know a 
patient’s individual reaction to a large dose of a powerful drug before 
we administer it, and idiosyncrasy is a factor with which we have to reckon 
in all medication. And, equally, of course, the question is one of propor- 
tion ; though the case would be much stronger for the general employment 
of the drug if, as was at first proclaimed, syphilis could be radically cured 
with it. 

Serious Derangements of the Circulatory System, — These are now 
universally acknowledged to be contraindications to the use of arseno- 
benzol. 

Renal Derangements. — Though this has been hardly mentioned by the 
multitude of writers who have tried the drug, a considerable proportion of 
my patients showed marked signs of renal irritation. I do not advise the 
administration of the drug in any patient in whom the kidneys are not 
in perfect condition. 

Advanced Disease of the Central Nervous System. — ^Here also all 
authorities agree that arsenobenzol is useless. 

Optic Neuritis. — This, it will be remembered, was one of the chief 
causes that led to the disuse of atoxyl; and it has occurred from ar- 
senobenzol. It happened in one of my eases, fortunately only in mild 
degree. 

Shin Eruptions. — I have seen at least one case in consultation in 
which the injection of the drug was followed by a most obstinate general 
erythematous and pustular exanthem. 

I am convinced that this is an imperfect list, since the time is too 
short, and candor has not been marked enough, for us to have, as yet, any 
complete and extensive records of results. But enough has been said to 
show that the injection of arsenobenzol is not indifferent medication, to 
be used generally and in all cases. So far as we can see now, it may 
be used in certain cases and with certain definite precautions in the treat- 
ment of syphilis. Just what cases these are we shall see when consider- 
ing the general scheme of the constitutional treatment. ■ 

Modes oe Empxoyment. — ^At the present time the favorite mode of 
administration of the drug is by intravenous injection; and it is certainly 
the least painful and the quickest. It is, however, open to certain serious 
objections. The arsenic is thrown at once into the circulation. It is en- 
tirely eliminated in three or four days ; and the strain on the emunctories 
and the shock to the system are necessarily great. It would be a rational 
method if we expected to destroy all the invading microorganisms at 
once ; but, as we have seen, there is no evidence that this can be accom- 
plished. It is not the rational method if long continued and persistent 
action is desired. And this is recognized by many of its most enthu- 
siastic advocates, who recommend that Ihe intravenous injection be fol- 
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lowed by one or more intramuscular ones, or even by effective mercurial 
courses. 

The intramuscular injection is the mode that I have commonly em- 
ployed ; it involves more discomfort to the patient, but is nearly as quick 
as the intravenous, and, I believe, is safer. It is entirely possible that 
finally we may come to use the drug in much smaller and repeated doses 
in courses hypodermatieally, exactly as we do mercury. Into the details 
of the preparation and administration of the drug by either of the meth- 
ods mentioned above I shall not here enter. They are quite complicated 
and lengthy, and they vary a good deal in the hands of various users. 
Besides this, they accompany every ampulla of the proprietary powder. 

To sum up, in so far as this can be done at the present writing: 
Arsenobenzol, while it does not cure syphilis, is of undoubted efficacy 
in various forms of the disease, especially in early cases, in lesions of the 
mucous membranes, in especially severe or malignant cases, and in other 
instances in which, for various reasons, there is occasion for unusual anti- 
luetic measures. It must be used with care, since serious and even fatal 
accidents have occurred with it, and it must not be employed where there 
are serious vascular or renal lesions or advanced diseases of the central 
nervous system. Its immediate effects may be better than that of mercury, 
or slower and less certain. In some cases it fails entirely. 

GeneraIj Peak oe the OoNSTiTuxioisrAL Treatment 

The ideal method of treating syphilis, especially in its earliest stages, 
would, of course, be to administer a sufficient amount of the specific 
medicament to destroy all the spirochetes at once. It was hoped and 
indeed proclaimed that this could be done with arsenobenzol; but the evi- 
dence now before us shows that this is not the case; abortion of syphilis 
is just as impossible with this drug as with mercury. One measure is 
to be recommended at the very beginning of an infection when circum- 
stances permit it, and that is excision of the chancre. For the details of 
this procedure the reader is referred to the section preceding on chancre 
excision. 

Hext in order is an attempt to cut short or limit the infection by a 
full dose of arsenobenzol, the pros and cons of which have been discussed 
above. It is hazardous in a work such as this to express an opinion re- 
garding the use of a medication so new; but it is my practice to advise 
and administer an injection of the drug when there are no contraindica- 
tions and circumstances warrant it. I regard it as an attempt to destroy 
as much of the infective material at once as possible. One full dose 
should be given either by the intravenous or the intramuscular route. 

Whether arsenobenzol is given or not, full and thorough mercurial 
medication must at once be begun. Precise regulations for this course 
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cannot be given, since both the amount and method of the medication and 
the length of time for which it is to be continued will vary with every 
case. But a general plan can be laid down which will serve as a basis 
for the treatment of the individual cases. Three chief plans of mercurial 
medication are in use, which are best designated as the intermittent, the 
continuous, and the intermittent continuous methods of treatment. 

The intermittent plan of treatment is used in Germany; it has not 
found much favor elsewhere. Medicine is given when symptoms appear 
and stopped when they are absent; and every disappearance of symptoms 
is looked upon as a “cure,” and each coming again as a “relapse.” This 
opportunist plan of treatment has the advantage of requiring a minimum 
amount of mercury and iodin; so that, when the use of these drugs is 
required, the system is in the best condition to be influenced by them. 
But there can be no doubt at all that the virus is present all the time, 
even during the months or years when there are no disease signs at all; 
and even, as experience is daily teaching us now, after the serum reac-’ 
tion has been repeatedly negative, furthermore, we are never in a posi- 
tion to make any just estimate of the preventive action of the antiluetic 
medication, i. e., of its prophylactic effect. All lesions begin as micro- 
scopic foci, and even those that are on the surfaces, and so exposed to 
investigation, are often too small to be diagnosed for a time. This is 
much more the case, of course, with lesions of the internal organs, of the 
bones, of the central vessels, and of the nervous system. The great trou- 
ble is that we only recognize them when they have caused extensive change 
and destruction. In many cases we can only diagnose their after-effects. 
Who can tell how many such lesions are aborted or counteracted in their 
earliest stages by the intelligent and persistent treatment of a patient 
suffering from constitutional syphilis? 

There are, however, distinct objections to a luetic treatment that is 
absolutely continuous for long periods of time. The remedies are poison- 
ous, and cannot help but have a deleterious effect on the tissues and 
organs that are subjected to their influence permanently. Mot a few of 
the cases that we meet in the hospitals, and in private practice also, are 
suffering from too much, rather than too little, medication. They are 
suffering from chronic metallic poisoning, rather than from syphilis ; and 
they require food and sunshine rather than drugs. Besides all this, we 
must never lose sight of the fact that tolerance of almost any drug is es- 
tablished after a time. The medication loses its effect ; and we may And 
ourselves hampered with an ineffective weapon at the very time when 
we need it most. Mo fact is better established in syphilis therapeusis than 
the one that the drugs employed show their best effects in systems that 
have not become accustomed to their use. 

These considerations have led to the development, chiefly by the Trench 
syphilographers, of the system of treatment which I consider far the 
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best, and which I employ and recommend. It combines, as far as possible, 
the best features of both the other plans. Its real recommendation, how- 
ever, is the fact that it has clinically been proven best in the hands of 
multitudes of skilled practitioners all over the world. With this scheme 
of treatment it is possible to make a definite plan; it being well under- 
stood, however, that it is tentative and schematic only; that few cases 
will fit into it exactly, and the great majority require its modification in 
accordance with individual requirements. It serves a useful purpose, 
however, in giving a general idea as to how a case of syphilis should be 
managed. It is called 

The Continuous Intermittent Plan Treatment 

Any mode of administration may be employed. I shall treat it as 
applied to the insoluble injection which I advocate. Treatment should 
be begun as soon as the diagnosis is made, as soon as spirochete findings, 
or a positive serum test, or any one of the earliest secondary symptoms 
show that a lesion that may or may not resemble a typical chancre is 
really an initial lesion. And treatment must be continued for three years. 
We may find in the future that, by the use of arsenic or some other rem- 
edy, it is possible to cut down this time. At present it is not safe to 
do so. And I make this statement irrespective of the results of the serum 
test. Valuable as it undoubtedly is, it may be repeatedly negative for 
a time after insufficient treatment, then to become positive again. I 
should never discharge a patient as cured on the strength of the serum 
tost alone, unless I also knew that he had received efficient treatment for 
the length of time that experience has demonstrated to be necessary. 

At the Beginning of the Infection. — ^Modern methods of microscopic 
diagnosis enable us to determine the nature of a suspicious tumor or 
ulceration far earlier than was formerly the case, and permit us to at- 
tempt the abortive treatment of the disease with better chances than were 
formerly possible. The chancre should, therefore, be excised when prac- 
ticable. But ’since, so far as available statistics show, this measure does 
not, in the immense majority of cases, abort the disease, other treatment 
should be begun at once in any case. A vigorous antiluetio treatment 
should be instituted. I now give a full dose of arsenobenzol, either intra- 
venously or intramuscularly, in cases where no contraindications are 
present. 

During the Birat Year. — ^Here treatment should be most vigorous and 
prolonged, for the microorganio invasion is most active, and most liable 
to lay the seed for future mischief. Injection of the salicylate should be 
begun at once. Twenty to thirty should be given during this first course 
at intervals of from five to ten days. The amount of the drug adminis- 
tered, as well as the frequency of the injections, depends on the age. 
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weight, aex, and condition of the patient ; as well as on the nature of any 
disease manifestations that may he present. Men take more than women, 
those of middle age more than adolescents and the aged, stout persons 
more than those of spare build ; and, finally, the severer the type of the 
disease the more the medication should he pushed. An average dose would 
be 5 drops of the 20 per cent, emulsion containing 1 grain of the drug. 

It is my invariable rule to give a less amount, say one-balf grain, as the 
initial dose, to test the susceptibility of the patient; but I do not hesitate to give 
much larger amounts when circumstances, such as obstinacy of symptoms, demand 
it. I have given as much as 4 or even 5 grains at a dose, using of course the 50 
per cent, emulsion for the purpose. 

This first and most vigorous course will take about six months, and 
then an interval without treatment ensues, provided there are no symp- 
toms. This interval lasts one to two months. If the symptoms are per- 
sistent, however, and reappear, the medication must be kept up no matter 
how many injections have to he given. It is sometimes advantageous to 
make a change in the form of treatment. Occasionally we find disease 
phenomena that resist one form, and yield readily to another. During 
the interval of nontreatment the patient should be kept under observa- 
tion. He should be examined at least every two weeks, so that any symp- 
toms that arise may be promptly met. 

The second course is given during the last months of the first year; 
and, if the case is one that runs the ordinary course, it need be neither 
so prolonged or of such high dosage as the first one. Ten to fifteen in- 
j actions of moderate strength will usually be enough. Here also we must 
be governed by the patient’s general condition and the symptoms. Weak 
or debilitated individuals get less mercury, and those with relapsing or 
obstinate lesions more. 

During the Second Year. — ^Here, under ordinary circumstances, the 
mercurial courses become shorter, the doses smaller, and the intervals be- 
tween the medication longer. Two courses of ten to fifteen injections, of 
medium dosage, given at intervals of two weeks, will usually suffice. 
As during the first year, however, and perhaps more so, much depends 
on the patient’s condition and symptoms. It may be necessary to be as 
vigorous and energetic in the mercurial medication as in the first year. It 
is during this year, also, that iodin usually finds employment. I invari- 
ably use it during this period. I am aware that there are those who hold 
that this latter drug should only be used when there are distinct indica- 
tions present for its employment; that is to say, when there are definite 
cell accumulations or their results present as infiltrations, tumors, or 
ulcerations. But, just as was argued for the administration of mercury, 
even in the absence of palpable specific manifestations, it is impossible 
to diagnosticate the beginnings of these changes, and it is in their begin- 
nings that they are most easily and satisfactorily treated. 
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I give the iodid, in whichever form selected, together with the mercury and 
for the same courses during the second year. The dosage vaiies according to cir- 
cumstances; usually, and in the absence of definite symptoms, from 30 to 60 grains 
(2.00 gms. to 4,00 gms.) of potassie iodid or sajiodin suffices. But when oc- 
casion demands it I increase this amount veiy mvich. 

During' the Third Year. — ^Here, also, in the presence of good general 
health and the absence of special symptoms, the course may be moderate 
and arranged on the same plan as those of the second year. When symp- 
toms do occur, however, large doses of the iodin preparations are in order. 
Mercury must not be omitted; but it is in this stage that heroic doses of 
iodin show their best effects. 

In the above schematic plan of treatment it will be noted that the 
three years correspond roughly to the ordinarily conceived three stages of 
the disease: primary, secondary, and tertiary. Both divisions, however, 
are largely arbitrary, and are useful mainly for systematizing phenomena 
and therapeusis, and presenting them in orderly manner. Symptoms es- 
sentially tertiary in their nature may appear while the initial sclerosis is 
still present. In the same way the treatment laid down for the third 
year may become necessary within the first. 

When a patient has gone through the three years of treatment out- 
lined above he naturally asks his physician whether he is cured or not; 
and just as naturally his attendant tries to avoid answering the question. 
Especially should the latter be cautious when the question is asked with 
reference to marriage. Ho one can tell positively that a case of syphilis 
is cured, in the sense of the patient’s never having any sign of the disease 
again, no matter what length of time has elapsed, or what treatment has 
been undergone. The Wassermann test helps us, but that is not infallible, 
nevertheless, experience teaches us that the vast majority of patients who 
submit to a conscientious treatment as above outlined do recover. They 
remain free from disease symptoms, they marry, and do not infect their 
wives, and they have healthy families. It has been advised in some quar- 
ters, and I myself have done so, that it would be well for syphilitics, no 
matter how good their state of health, to have a short mercurial injection 
course' once every year for as long a time as they have patience. This 
can be done with intelligent persons who can appreciate the conditions 
of our knowledge. I have some patients who come to me every year for 
a short mercurial and iodin course, which can do them no harm, and may 
prevent the advent of postsyphilitic or parasyphilitic phenomena. But 
the majority of patients need the encouragement of definite statements; 
and to such I was formerly in the habit of stating: Three years of effi- 
cient treatment, and one year without treatment and without symptoms, 
is the test; and the patient who goes through it successfully may regard 
himself as cured and may marry. In the light of our present knowl- 
edge I would modify it as follows : 
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A patient ■wHo lias gone through a three years’ course of treatment as 
outlined, above, and, in the fourth year, without treatment, has no symp- 
toms and shows a repeatedly negative serum test, is cured of his syphilis 
and has permission to marry. 

Local Treatment oe the Syphilitic Lesions 

The local manifestations of syphilis are caused, of course, in the first 
place by the virus itself ; but, in many instances, there is added thereto 
another infection, usually of the ordinary pus organisms. This secondary 
infection plays a much more prominent part than is usually supposed in 
determining the actual appearance and course of disease manifestations. 
All the ulcerative syphilodermata, from the exulcerated chancre to the 
open gumma, are examples of this dual infection ; and so are most of the 
mucous membrane lesions, and not a few of those of the internal organs. 
In all such cases the general rules of surgical procedure apply; the great- 
est possible cleanliness, the free use of soap and water, the intelligent 
employment of antiseptics, the use of the knife for removing exuberant 
granulations and indurated edges, of the curette to freshen up indolent 
ulcerating surfaces, of the scissors to trim off condylomatous excrescences, 
etc. All these and many others will find a place in the local treatment 
scheme. 

Besides their general action on the invading microorganism and its 
products through the blood, it is a matter of common observation that both 
mercury and iodin applied locally exert a powerful beneficial action on 
syphilitic lesions; and even arsenobenzol is now recommended by some 
as a local application in a 50 per cent, vaselin ointment, though with 
what success I am unable to say. No more striking example of the local 
efficacy of mercury in syphilitic lesions of the skin can be cited than that 
-of a case recently reported and figured by Dohi, in the person of a J apa- 
nese whose integument was ornamented with the very elaborate and florid 
tattooing that is in vogue among certain classes of that people. The 
patient, among other designs, had a very large figure of a god encircling 
his body, the rest of his skin being covered with flowers, stars, and various 
emblems. The black parts of the figures were done in India ink, which 
is pure carbon; but the face and trunk of the deity, and many of the 
flower and symbolic designs, were done in red with cinnabar, a mercurial 
salt. This person contracted syphilis, and soon showed an abundant 
secondary papular eruption. Though the tattooing had been done a long 
time previously, the distribution of the eruption was most peculiar. It 
was very abundant on the untattooed portions of the integument, and 
was just as marked on all the blue-black tattooed areas, as the hair, eye- 
brows, eyes, and cloak of the god, and on all the other India ink devices. 
But on the face and trunk of the figure, and on all the red flowers and 
29 B 
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emWems, not a single papule was to be seen. Microscopic and chemical 
examinations of the red areas showed a deposit of metallic mercury in the 
skin, evidently quite sufficient in amount to prevent the appearance of 
the syphilitic efflorescences in these especial areas. Mercury and iodin, 
then, in conjunction with the other local treatment indicated, form a not 
unimportant part of the measures to be employed in combating the syphi- 
litic virus. 

Local Treatment of the Chancre. — ^When an excision, which has been 
already considered, is rejected, the nature of the local treatment to be em- 
ployed depends on the condition, size, and form of the initial lesion and 
the complications that may be present. 

The Uhoomplicated Chancee. — ^Here the lesion is a simple tumor, 
unulcerated and painless. The less we interfere with it locally the better. 
But it is certainly an unpleasant lesion for the patient to cari-y about; 
and sometimes no amount of explanation on our part will j)revcnt the 
patient demanding that something be done. The utmost genital cleanli- 
ness must, of course, be observed ; and whatever local reincdics wo employ 
we must be careful to avoid anything that will irritate or inflame the 
lesion, and still more any measures that will injure the ejpidermis covering 
it, i. e., convert a closed into an open lesion, and necessarily expose the 
patient to the danger of a local mixed infection. The use of a powder of 
pure calomel, or of a 25 per cent, or 50 per cent, calomel-starch mixture, 
'is all that I allow when the lesion is on the mucosa. When it is on the 
skin, as on the outer fold of the prepuce or on the general integument, 
the cautious daily inunction of the officinal white precipitate ointment, or 
of a mild (10 per cent.) mercurial ointment, or painting with a 10 to 20 
per cent, oily solution of the oleate of mercury, may be jpermitted ; or the 
lesion may be covered with a piece of mercurial plaster. But any meas- 
ures that irritate the dermal tissues, or even macerate them and render 
them more vulnerable, must be carefully avoided. 

The Ihelamed Chahcke. — Here the tendency to breaking down must 
be combated by all the means at our disposal. Avoidance of all irritation, 
especially that of sexual excitement, rest, and wet compresses of boric 
acid, or of Burow’s solution 1 to 10 of water, or hydrogen peroxid 1 to 5, 
are the best means to employ. 

The Exueoeeated Chahcee. — Most of the initial lesions, when we 
first see them, are in this condition, the result often of neglect on the 
patient’s part, or of efiorts by himself or his attendant to “burn out” a 
suspicious lesion. Lunar caustic is responsible for this in many cases; 
and the occasion is a fitting one to animadvert on the indiscriminate 
use of this agent, especially in genital lesions. It is, of course, not a 
caustic at all in any true sense of the word. It is an astringent and irri- 
tant agent that has but little bactericidal power, but great infiuence in 
converting a closing lesion into an open ulceration, of permitting the en- 
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trance of adventitious germs, and of causing an inflammatory induration 
that may mask and conceal the essential features of a lesion. 

The ulceration must he treated on general principles, plus the specific 
local medication. Cleanliness and absence of irritation, a mild (1 to 
5,000) bichlorid wet dressing, or the ammoniated mercury, or the 10 per 
cent, calomel, or oleate of mercury ointments will render good service. 
Calomel powder, either alone or mitigated with starch, is a favorite appli- 
cation ; and in public practice nothing does better than wet compresses of 
the old-fashioned black wash. 

The Gangrenous and Phagedenic Chancre. — The destruction -of 
tissue and consequent deformity in these cases of mixed infection are some- 
times very great, and persistent attention and care are required to limit 
it. Eest in bed should be insisted on; and hot bichlorid (1 to 3,000) or 
boric acid wet dressings should he used; peroxid of hydrogen dressings, 
as strong as can be borne, are also of use. Immersion of the lesion in water 
as hot as can be borne, for prolonged periods several times daily, is an 
efficacious measure. In the intervals the ulceration may be dressed with a 
mild iodoform, xeroform, or aristol powder. 

In the worst cases, where the gangrenous action is spreading rapidly 
in spite of the measures above mentioned, vigorous surgical intervention 
is required. With the help of a preliminary local cocain or eucain anes- 
thesia, or even a general narcosis, the entire base and margins of the ulcer- 
ation must be destroyed with the actual cautery, nitric acid, the acid 
nitrate of mercury, or formalin; a wet boric acid or peroxid dressing 
being used afterward. Care must be taken to insure a good result, that 
the cauterizing agent reaches the depths of every fold and pocket of the 
ulceration. Dry heat is a very excellent method of treating these lesions ; 
but it must be done thoroughly, and anesthesia is necessary. Hot dry 
air may be employed by meai^s of one of the instruments devised for that 
purpose ; but it is generally more convenient to use the Paquelin cautery. 
A flat point attached to the instrument is heated to a cherry red, and is 
held for several seconds close to all parts of the lesion. Actual contact 
and cauterization should not occur. 

The Chancre with Phimosis. — Balanopostheitis is almost always 
present, and must be treated. If the prepuce can be retracted, careful 
cleansing several times daily with a bland soap and warm water, with 
the use of a mild boric acid powder, will sufiice; the chancre itself being 
treated as in the uncomplicated cases. When the glans cannot be un- 
covered it may be possible by means of injections of warm boric acid or 
potassium permanganate, or weak lysol solutions, to cope with the affec- 
tion. But if, as is usually the case, and as can be determined by the 
tenderness of the lesion and of the preputial sac, mixed infection and 
ulceration have occurred, more vigorous measures must not be postponed, 
since extensive destruction may take place in the closed sac within a short 
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time. The lesion, the glans, and the entire preputial sac must be exposed 
for examination and medication. A free dorsal slit of the sac, with care- 
ful suture of the edges of the wound, may be attempted, with a view of 
completion of the operation by circumcision later on. It is usually bet- 
ter, however, to do the circumcision at once. In either case, infection of 
the line of incision generally occurs, in spite of all our efforts to preveat 
it, Primary union may be obtained, but the scar subsequently hardens, 
and becomes a true linear chancre. Nevertheless, the ultimate cosmetic 
results are usually astonishingly good. Nature repairs apparently serious 
mutilation of the penis remarkably well. In any case, we have little 
choice in the matter. If the intraprciDutial ulceration cannot be satisfac- 
torily treated by irrigation in conjunction with internal treatment, exten- 
sive destruction involving the entire glans, the corpus spongiosum urethr®, 
and even the corpus cavernosum may occur; with all the dangers of se- 
rious hemorrhage, atresia of the urethra, false urethral openings, infiltra- 
tion of urine, etc., added thereto. 

The Chahcee with Paeapiiimosis. — The chancre must be treated 
in accordance with its character as here laid down. The paraphimosis 
must be reduced by manipulation, aided by hot water soakings of the 
organ and possibly the local use of cocain or adrenalin. If all other 
measures fail the constricting band must be divided with the knife, though 
infection of the cut surfaces will almost necessarily follow. The com- 
plication is an uncommon one. 

The Heethbal Chahcee. — Intraurethral initial lesions may give 
so little trouble as to be unnoticed or to be misinterpreted as attacks of 
gonococcal or ordinary pus infections. They usually require but little 
treatment ; an abundance of water and the use of a bland alkaline diuretic 
to render the urine less irritating are often all that they require. The 
sclerosis and the coincident swelling of the urethral mucosa may, however, 
cause urination to be difficult or impossible; in which case the cautious 
employment of a soft rubber catheter, or of repeated suprapubic puncture 
to empty the bladder, or even a perineal urethrotomy, may become neces- 
sary. Urethral chancre, however, is rare ; and still rarer are the instances 
in which the urethral stenosis is so complete that radical measures are 
necessary. It goes without saying, however, that in any ease of intra- 
urethral chancre the internal treatment should be of the most vigorous 
possible character, on account of the specially dangerous location of the 
sclerosis. 

The Eectal Chancee. — This does not usually cause stenosis, the 
canal being very much larger and more distensible than the urethra. 
Cleanliness, hot irrigations, suppositories of calomel, iodoform, aristol, 
the mercurial ointments, etc., may be used with good results. The lesions, 
of course, always become infected ; and while immediate interference 
with defecation is rare stricture of the rectum may be a late result. It 
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should be treated with dilatation by means of bougies or by operative 
interference. 

CiiAurcEE OF THE Vagina and Utehine ISIeck. — These are often 
undiscovered by the patient, and account for many of the cases of syj)hilis 
in women without a history of an initial lesion. Pain on intercourse and 
discharge may, however, call their attention to it. Antiseptic vaginal 
douches, especially of the bichlurid, vaginal tampons impregnated with 
calomel or xeroform, etc., or the ordinary black wash may be employed. 

Chancre of the Lips, Mouth, and Tongue. — All irritants, such as 
tobacco, alcohol, and spicy or very hot or cold food or drink must be inter- 
dicted. For chancre of the lips, a calomel ointment, or the white precipi- 
tate ointment, or mercurial plaster, do well. Chancre of the buccal cavity 
or the tongue should be treated with frequent gargling with black wash, 
or a weak (1 to 10,000) sublimate solution. 

Chancre of the General Integument. — ^Under this designation I 
include scleroses seated on the sheath of the penis, the outer surface of 
the labia majora, as well as those in the usual extragenital locations, the 
fingers, nipples, and other points on the surface of the skin. Where loca- 
tion permits it, excision is certainly desirable in these cases. Unfor- 
tunately they are, of all scleroses, usually the latest to be diagnosed, on 
account of the unusual sites that they occupy. A 10 per cent, calomel 
ointment, 10 or 20 per cent, oleate of mercury in oil, any of the mercurial 
ointments or plasters, or a wet dressing of 1 to 1,000 of corrosive subli- 
mate, is effective medication for these lesions. 

Local Treatment of the Secondary Ontaneons Symptoms. — Our pa- 
tients naturally dread the appearance of symptoms on the exposed parts 
of the body. Something can be done to prevent their occurrence, and a 
great deal to hasten their departure when present. It is well to order 
the employment of a mercurial soap for the hands and face once daily, 
or the inunction at night of a mild and innocuous mercurial, as the white 
precipitate ointment. I have observed good results from these measures, 
the skin of the face and hands remaining free, or nearly so, when the 
rest of the cutaneous surface was markedly affected. A face powder con- 
taining 5 per cent, of calomel may replace that in habitual use. 

The Macular and Papular General Syphiloderm. — In their usu- 
ally mild forms these eruptions hardly require any special treatment, 
save on the exposed portions of the body, whence they must be removed as 
quickly as possible. The white precipitate ointment used at night must 
be fortified with a certain amount of mercurial ointment; 6 to 10 per 
cent, will make it much more efficacious, and will not render it disagree- 
able in color or consistency. A fairly strong oleate of mercury ointment 
or oil, 20 or 25 per cent., may be painted over the affected surfaces sev- 
eral times a day. 

The Pustular and Ulcerative General Syphiloderms. — ^H ere 
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the local pus infection as well as that of specific origin must be com- 
bated. Cleanliness is of the greatest importance; the affected areas must 
be washed with mild creolin or lysol or sublimate lotions as often as is 
required, and the dressings, if any are used on the worst areas, must be 
frequently renewed. Sublimate wet dressings, 1 to 1,000, may be used for 
lesions on the lower extremities or at the joint flexures, where they are 
usually worst. Mercurial ointment and white precipitate ointment in 
equal parts is a good general formula to employ. 

Local Treatment of Secondary Syphilis of the Mucosse and the Muco- 
cutaneous Junctions.^ — These are so common as to form an almost invari- 
able part of the symptomatology of early syphilis. They are dis- 
quieting and painful to the patient, and are a prime source of 
infection to others. The care of the mouths of syphilitics, and the 
measures to be taken to avoid spreading the contagion have been 
detailed under the heading of prophylaxis. The ordinary syphilitic 
angina is treated with a 2 per cent, chlorate of -potash gargle, or 25 per 
cent, hydrogen peroxid, or a 1 to 600 permanganate of potash solutions. 
Genital and anal lesions must be treated on similar lines; but in these 
locations powders containing calomel, or the yellow oxid of mercury, or 
iodoform, xeroform, aristol, etc., are preferable and easier to iise. A very 
good general application in these cases is black wash; it can be used as 
a gargle, or, diluted, as a vaginal douche. 

Local Treatment of the Tertiary Cutaneous Symptoms. — ^Here again 
general surgical principles must guide us; cleanliness, avoidance of irri- 
tation, and prevention or reduction to a minimum of the added infections 
that cause so large a part of the symptomatology of these affections. 

The Papular ajstd Tubeeculae Tbetiaey Lesions. — ^When non- 
ulcerated, these lesions must be protected and treated gently. Careful 
bandaging and dressing with mercurial plaster or ointment is the best. 
When the lesions are ulcerated the crusts must be carefully removed after 
softening with olive oil, the ulcerated area cleansed with peroxid solution, 
and a suitable dressing applied. This latter will vary with the site and 
extent of the lesion, the amount of inflammation and secondary infection, 
etc. As they run from a small broken-down tubercle to extensive gumma- 
tous ulceration, all the mercurial application recommended above — pow- 
ders, ointments, and oils — can be employed. Perhaps the most generally 
useful is a wet dressing of the bicblorid, 1 to 1,000. When there is 
marked pus infection the various iodin preparations, aristol, xeroform, 
iodol, etc., should be used in ointment or powder form. One measure has 
done me good service in a few eases when the tertiary ulcerations were on 
the face or around such an orifice as the nose, or threatened important 
organs, as the eyelids. It is the subcutaneous injection into various points 
of the skin nearby of a few drops of a 1 to 1,000 bichlorid solution. Its 
local effect seems to be excellent. 
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Local Treatment of the Tertiary Lesions of the Mucosae and the 
Mucocutaneous Junctions. — These appear in the form of moist papules, 
mucous patches, and ulcerations, and are to be treated on the same prin- 
ciples as similar lesions appearing in the earlier stages. Boric acid, hydro- 
gen peroxid, permanganate of potash, or biehlorid solutions for cleansing 
and antisepsis, with nitrate of silver or chromic acid applications for ob- 
stinate lesions, are in order. In bad cases the mouth or tongue may be so 
much affected as to interfere with eating. It may then be necessary to 
paint the mucosa with a cocain or eucain solution before each meal. The 
reader is referred to the section below for the treatment of certain spe- 
cial tertiary symptoms. 

Local Treatment of Special Secondary and Tertiary Syphilitic 
Lesions. — Certain luetic symptoms, from their frequency or importance, 
require special attention to their treatment. Some are peculiar to the 
earlier, and some to the latter, stages of the disease, but most of them may 
appear at any time during its course. 

Mucous Patches. — These common phenomena are most frequent in 
early lues, but may appear at any time, and are sometimes very obsti- 
nate. In addition to the measures detailed under the general heading 
above, including the avoidance of all irritation and the use of antiseptic 
mouth washes or vaginal douches, the patches themselves may be swabbed 
daily with tincture of iodin, or a 10 per cent, silver nitrate, or a strong 
potassium permanganate solution. If the patches resist this medication, 
as they often do, stronger caustics, chromic acid pure, or even a 1:800 
sublimate solution will have to be employed. These applications must be 
made with great caution; otherwise serious and unnecessary damage may 
be done. Especially is this the case when the patches are upon the 
tonsils, velum, or pharyngeal vault, on account of the proximity of the 
glottis and larynx. The cauterization should be done accurately, with a 
small pointed wooden applicator, and with a minimum amount of fluid 
on it. Thus superficial and accurate cauterization can be done mthout 
any dropping on other parts. 

Mucous patches of the genitals are common and dangerous; and here 
also cleanliness, antiseptic lavage, cure of any discharge, and treatment 
of any inflammatory complication that may be present is the first prin- 
ciple of treatment. Insufflation of a powder containing calomel, or even 
the pure drug itself, or combinations containing 10 to 20 per cent, of 
iodoform, xeroform, or aristol, are preferable in these locations to oint- 
ments. Cauterization is to be employed as in the mouth. In addition 
to these a mild biehlorid douche (1 to 10,000) should be used at least once 
daily. 

Mucous patches also occur in other regions where the conditions of 
■ heat and moisture required to transform the syphilitic papule or tubercle 
into them are present, as under the breasts and between the toes in un- 
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cleanly persons. Tke principles of treatment are the same as for these 
lesions when on the mneosge, except that I habitually employ pure calo- 
mel as the local application. 

The Hypeeteophio Papule oe Tubeecle, oe Condyloma Latum. — 
These lesions occur around the genitals, in the axillae, bc'tween the toes, 
and in other places where there is sufficient heat and moisture to stimu- 
late the growth of the epidermal tissues, and yet not enough to macerate 
the surface and produce the mucous patch. The opposing surfaces should 
be kept separate, dry, and as clean as possible ; which measures, with the 
employment of powdered calomel as a dressing, will usually suffice to 
cure them. Mercurial ointment is more eifective but less pleasant. Under 
no circumstances must these exuberant growths be interfered with with 
knife or scissors ; this would transform closed to open lesions, and mixed 
infection could hardly be avoided. 

Alopecia.^ — ^Loss of hair occurs in syphilis under two circumstances: 
during the early period of the infection as a general defluvium affecting 
all the hairy surfaces of the body, and, later, in isolated areas as the result 
of skin destruction from various ulcerative processes. The latter variety 
is, of course, irremediable, and is only amenable to treatment designed to 
prevent or limit the destructive process. The early general alopecia, 
affecting not only the scalp, beard, eyebrows, pubic and axillary areas, 
but also general surface in hirsute individuals, gives the characteristic 
‘‘moth-eaten” appearance to the affected heads. Due to the general nu- 
tritive depression caused by the infection, in which the skin and its ap- 
pendages participate, it is precisely similar to the alopecia that follows 
typhoid or scarlet fever, and is of as good prognosis. The more or less 
atrophied hair papillae regain their health and vigor with the other 
tissues when the brunt of the first spirochete invasion is over. But the 
loss of hair is felt as a serious matter by many patients, more especially 
as the alopecia of the scalp, beard, and brows exposes them to comment 
and suspicion. A good deal can be done to improve the nutrition of the 
scalp and help the restoration of the normal pilous covering. The scalp 
should be vigorously shampooed twice a week at least with hot water and 
green soap, or an irritant antiseptic soap, as that containing sulphur and 
naphthol. The inclination of the patient, however, especially if a woman, 
is to avoid washing or even brushing and combing, since it seems to in- 
crease the falling. It must be explained to them that there are multitudes 
of hair sacs that contain detached hairs which are kept in place only by 
the adhesion of the shaft to the walls of the sac ; that they have no root 
attachments, and are not growing; that they are lost already, and will 
inevitably be east off in a short time, and that their remaining in the sac 
tends to prevent the development of new and healthier pilous structures. 
In addition to the shampooing, a good irritant lotion should be applied 
thoroughly once daily at least. A mercurial used for the purpose not only 
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does this but is an effective local antiluetie medication as well. My usual 
formula is the following : 

]|^ Hydrarg. cblor. corr., grain 1 (0.006 gni.). 

Glycerini, dram (2.0 gm.). 

Aqirse coloniensis. 

Aquae destillatae, aa ounces 3 (90.0 gni.). 

In case the hair gets too dry under this treatment a 10 calomel- white 
vaselin ointment can he sparingly used from time to time. 

Ieitis. — Of fairly common occurrence in the earlier stages of con- 
stitutional syphilis, iritis is a serious occurrence, and demands vigorous 
treatment locally, in addition to the general medication. In all obstinate 
cases the assistance of an ophthalmologist should be invoked, if possible; 
for the affection may readily lead to serious damage of the eye. The 
main object of the local treatment is to get the pupil dilated as quickly 
as possible; failure to effect which will result in iritic adhesions and de- 
formity of the pupil, with damage to vision. Atropin in 2 per cent, 
solution should be instilled into the eye as often as is necessary. Three 
times daily will usually suffice, but it may be necessary to make the 
instillations every two hours until complete dilatation is effected. After 
that has taken place a much less frequent use of the drops will suffice to 
keep the pupil large. In cases where there is difficulty in dilating the 
pupil and keeping it so I have found great benefit from the use of a fly 
blister on the temple of the side affected; and the resulting erosion may 
be kept open as long as is necessary by the use of some irritant applica- 
tion. I generally employ mezereon ointment for the purpose. If pupil- 
lary adhesions have already occurred, an attempt may be made to detach 
them by a vigorous employment of atropin as above, or by the use once 
daily of one or two drops of a 1 to 300 eserin solution. 

0]VYCHiA. — Inflammation of the nail bed or the periungual tissues 
is usually occasioned by the development of specific papules, etc., in these 
locations, and subsequent pus infection leads to chronic ulcerative proc- 
esses in the falx, nail bed, and the surrounding tissues. IJninfected 
lesions under the nail itself do not require treatment. At the margins of 
the nails pus infection and ulceration usually occur; and deep and per- 
sistent inflammatory processes may occur. Cleansing with peroxid solu- 
tions, and dressing the affectfed member with mercurial, citrin, or white 
precipitate ointment, are effective; but, if there is much pus formation, a 
bichlorid wet dressing is best, being antiseptic and antiluetie at one and 
the same time. Exuberant granulations must be cut down with silver 
nitrate, the actual cautery, or the knife; and, if the nail itself interferes 
with treatment or healing, evulsion of that appendage must be done. 

Paumae and Plantae Syphilids. — The thickness of the epidermis 
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in these locations sometimes masks the various eruptions that occur there 
either alone or as part of a general exanthem. On the other hand, this 
same factor and the necessary exposure of these parts to traumata of 
various kinds sometimes complicate the eruption with fissures, eczema- 
tous processes, and infections; and local treatment may be a matter of 
difficulty. The epidermis must often be softened and thiimed by pro- 
longed hot baths, scrubbing with green soap, etc., before eifeetive local 
medication can be undertaken ; it may even be necessary to apply a green 
soap poultice, or to soften the thick tissues with a dilute caustic potash 
solution beforehand. Of course, when there are fissures or excoriations, 
this energetic preparatory treatment cannot be undertaken. The most 
effective therapeutic applications in these locations are the various mercu- 
rial ointments, one of which must be selected in accordance with the 
severity of the lesions. 

Gumma. — cardinal rule in the treatment of these tertiary manifesta- 
tions of luetic poisoning is not to interfere with them in any manner 
which favors opening and added infection. The best ending for a gum- 
matous accumulation is absorption, no matter where it is situated; and 
absorption can be brought about almost always, no matter how near the 
breaking-through point the softened mass may appear to be. Unfor- 
tunately the differential diagnosis between a softened gumma and an 
ordinary abscess is often not easy to make ; and the temptation to plunge 
a bistoury into it and evacuate its contents is great. I have repeatedly 
seen gummata of such a structure as the palate, that were apparently on 
the point of rupturing, disappear under properly vigorous medication 
in a few days; and I have seen others quite unnecessarily opened, with 
resultant palatal perforation and all the troubles that that condition en- 
tails. Such being the case, there is but little local treatment to be used 
for the unopened gumma. I limit myself to painting the surface with 
iodin in weak solution, or with iodin-vasogen, or gentle inunction with a 
mercurial ointment. When rupture has occurred, and there is an open 
ulceration, mercurial applications in the shape of a calomel or other mer- 
curial ointment or bichlorid wet dressings are in order. 

Bones anb Joints. — The periostitis and synovitis of early lues are 
treated on the general surgical principles appropriate to these affections, 
with the addition, of course, of vigorous internal treatment and local 
mercurial medication by means of ointments, plasters, etc. The later 
specific osteitis and arthritis are handled in the same way, though here, of 
course, the internal iodin medication in addition to the mercurial is of 
importance. 

Internal OsaANs. — ^In the nature of things, the diagnosis of syphilis 
of the internal organs must be difficult, and often impossible. Moreover 
they fall under the domain rather of the internist and the various special- 
ists dealing with the organs concerned, who have the knowledge of and 
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experience witli similar conditions of nonlnetic origin. And, finally, they 
are not, in many eases, accessible to local treatment. Brief mention will 
be made here only of the kidneys, and that chiefly on account of their im- 
portance as the chief agents of elimination of the drugs universally em- 
ployed in the cure of syphilis. Mercury and arsenic may both be renal 
irritants, and are naturally badly borne when these organs are defective. 
Besides this, a simple albuminuria occurs, though rarely, as a regular 
symptom of early syphilis ; and a true or a gummatous nephritis is known 
in the later stages. Hence a regular examination of the urine should be 
a part of the routine of every carefully treated case of the disease. When 
symptoms of renal irritation or kidney disease occur, caution should be 
exercised in the exhibition of either mercury or arsenic, in addition to 
the usual dietetic and medicinal treatment of the affection. I generally 
prefer mercury in some mild form, like the tannate, by the mouth in these 
cases to the customary injection treatment. 

TBEATMEirT OF SxPHJXIS IX PEEGITAISrOY 

A serious responsibility confronts the physician when pregnancy oc- 
curs in a patient who is or has been syphilitic, or when the father of the 
expected child is in a like position. To some extent the welfare of the 
infant is in his hands. And the situation is usually complicated by the 
parent’s unbelief in the possible existence of danger, or by the necessities 
of secrecy. 

Of course, much depends on the thoroughness and care with which the 
infected parent or parents have been treated during the course of their 
infection. In many cases medication has been insufficient; and even 
when it has been satisfactory, and when, furthermore, even the serum 
test has given negative results, it would be hazardous to predict with cer- 
tainty the safety of the pregnancy. The case is, of course, much worse 
when the latter event occurs during the active stages of the disease in 
either party. 

It was formerly supposed that mercury was contraindicated in preg- 
nancy, or at least that it had to be used with caution in that condition. 
Undoubtedly this latter entails additional stress on the various emunctory 
organs, and especially upon the kidneys; and may be regarded as a mild 
toxemia. We hesitate to put additional strain on the organs and on the 
system at large. But experience has shown that the best results, both for 
the mother and the child, are attained by disregarding these considera- 
tions. It has been abundantly proven that mercury properly adminis- 
tered harms neither mother nor child; but, on the contrary, is often the 
direct means of their salvation. 

When either parent, at the time of conception, is actively syphilitic, 
the treatment of the mother should be continued throughout the entire 
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period of her pregnancy, delivery, and lactation, regardless of whether 
she shows active symptoms of the disease or not. It is rarely the case 
that circumstances permit the employment of the treatment of election, 
that by injection, during this time. Wo must usually have recourse to 
mouth medication; but this should be as active and thorough as possible. 
When the syphilis in the mother is old, when there have been previous 
miscarriages, still births, or the delivery of infected infants I endeavor 
to carry out the injection treatment, disagreeable as it is under the cir- 
cumstances, as the best means at our disposal to enable the woman to give 
birth to a living and healthy child. Where, as is often the case, secrecy 
is necessary, and the fact of infection in the father and even in the mother 
herself has to be concealed, antiluetic medication may be given under the 
guise of other treatment. This can usually be done with the aid of the 
family physician. The ^ ‘mixed treatment” can be disguised as an ordi- 
nary and needful tonic. 

In every ease then, in which syphilis is known or even suspected to have been 
present in either parent and no matter how long previously, it is wise to give 
mercury to the mother during her pregnancy. Properly administered it does not 
a particle of harm and it may do incalculable good. More than that, I make it a 
rule whenever possible to have my male patients who have had syphilis in the 
past take a mercurial course during the first year of their marriage, no matter 
how old their infection may be. 

As to the employment of arsenobenzol in the treatment of syphilis in preg- 
nancy I can say but little, experience in that regard being yet wanting. I should 
hesitate, however, in employing a poisonous medication of such potency in that 
condition. Certainly its results administered to the nursing woman for the treat- 
ment through her of an infected child have not been such as to encourage me in 
its use in these cases. 


TUEATMIiN-T OE HbEEDITAET StPHILIS 

Antenatal syphilis is necessarily treated through the mother. This 
has been considered above. There remain for consideration the heredo- 
syphilis that appears later, at birth, or soon thereafter, syphilis hereditaria 
tarda, appearing a number of years later; and, finally, various dystro- 
phies or malformations which are recognized as the remote effects of the 
hereditary luetic infection. The treatment of these affections does not 
differ essentially from that of the acquired form of the disease; a fact 
that it is well to bear in mind with reference to the symptomatology also. 
Of course, the general management of these cases requires the modifica- 
tions that the age and size of the patient, the delicacy of tissues, and the 
susceptibility of the patient entail. 

Hygiene. — ^It may be taken as an axiom that a beredosypMlitie child, even 
when most seriously affected, has a good chance to survive under efficient treat- 
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ment if it is nursed by the mother j and that conversely its chances are bad, even 
if much less ill, if it has to be brought up on the bottle. In every case then, where 
it is at all possible, the infant should be nourished only at the mother’s breast. 
This entails absolutely no danger to her; it being a well-established fact that a 
woman who has given birth to a syphilitic child is already infected and is immune 
from further danger. She may not show, and she may never have shown, any 
objective symptoms of the disease; but she cannot get a fresh infection, and her 
blood is generally positive to the serum test. So firmly is this, the Colles-Baum^ 
law, established that I should not allow even a negative Wassermann test to inter- 
fere with the procedure recommended. It has also the additional advantage of per- 
mitting efficient medication of the nursing child through the infected mother. 

There is still another course that can he pursued, though I mention 
it only to reject it. The infected infant may he nursed hy a syphilitic 
wet-nurse. It would prohahly he practically impossible to obtain such 
a one when needed; and experience has shown that, when this has been 
done, the infected child has hardly done better than would have been the 
case under artificial nourishment. Of course, under no circumstances 
must an infected infant be nursed by 'a healthy, woman. The almost inevi- 
table result would be infection of the nurse. 

The heredosyphilitic infant requires watching and especial care as 
regards cleanliness, feeding, and the regulation of all its functions. The 
genitals should be especially attended to as regards scrupulous cleansing, 
and it is well to use a mild calomel powder as a regular thing instead of 
the ordinary talcum. The mouth also must be kept in the best possible 
condition. Attention to these details will save much trouble, and will 
facilitate the treatment of lesions when they occur. 

Medication. — This must be systematically carried out in all heredo- 
syphilitie infants, no matter whether they show symptoms of disease or 
not. It may be effected indirectly, through the milk, thus treating both 
mother and child at the same time; but this is usually not enough. It 
is almost always desirable, and certainly always when symptoms are 
present in the infant, to administer direct medication to it also. 

So far as my own experience goes, and it is as yet extremely limited, 
the indirect medication of the heredosyphilitic infant through the mother 
by means of arsenobenzol has not been satisfactory ; the infants have died, 
perhaps on account of a slow and inefficient arsenic absorption through 
the milk. Nor can I recommend the direct administration of the drug 
to the child in the present state of our knowledge of the subject. 

Mercury is the remedy for the hereditary as it is for the acquired 
form of the disease. The injection method of either the soluble or insol- 
uble salts is not suitable for infants or children. Their muscles are too 
small and delicate, and the natural repugnance of both mother and child 
to a strenuous and painful medication must be reckoned with. I have 
used them, however, in exceptional eases and in emergencies, and in older 
children. The mercurial bath is the most suitable and efficacious manner 
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of administering tlie drug to infants. Their skin is delicate and absorp- 
tive, the gastrointestinal canal is not interfered with, and the therapeutic 
results are very satisfactory. The details of these baths have already 
been given under the heading of administration of merciiry by the skin, 
and the reader is referred to the proper place for them. The infants should 
have a bath every day, or every other day. In addition to this, the skin 
should be used between times for absorption of the medicament. In mild 
eases 15 to 30 grains of ISTeapolitan ointment, or of mercurial ointment 
mitigated with equal parts of vaselin or white precipitate ointment, should 
be spread on a piece of gauze and applied next to the skin under the 
belly band, and renewed daily. In more severe eases the pure mercurial 
ointment should be used; and here inunctions of small daily amounts of 
mercurial ointment may be resorted to, the mass being rubbed into the 
soles of the feet, where the skin is less delicate and less liable to be 
injured. We are sometimes compelled to have recourse to the gastro- 
intestinal tract. I always select the least irritant preparation possible; 
mercury with chalk in t/4 to %-grain doses, or calomel, 1-10 to ^-grain, 
three times daily is usually well borne. Injections, as said above, are 
usually to be rejected. Yet I have used the soluble ones in very small 
doses in a few eases where gastroenteritis and severe mouth aifections 
rendered buccal medication impossible, and baths and inunctions did not 
promise rapid enough results. 

The iodids must be given with caution in heredosyphilis, on account 
of the susceptibility of the infant’s mucosas. The “mixed treatment” is 
chiefly valuable in tardy heredosyphilis ; and the dosage of both drugs in 
it is regulated by the age and weight of the patient and the urgency of 
the symptoms presented. The latest dystrophies and malformations due 
to heredosyphilis are often but little amenable to the specific treatment. 
Like the latest effects of the acquired disease, the brain and spinal cord 
scleroses, their symptoms denote rather the after-effects of the tissue 
changes occasioned by the luetic poison than the actual presence of the 
syphilitic processes ; and these tissue changes are apt to be permanent and 
are but little influenced by medication. 

One last word as regards the treatment of hereditary lues : In no 
department of syphilotherapy are the therapeutic results more satisfac- 
tory. Ho matter how serious the condition, rapid and vigorous treatment 
can almost always cope with it. I have repeatedly seen infants suffering 
from the most malignant forms of heredosyphilis of the skin, mucosae, 
bones, nervous structures, and internal organs recover. Ho infant which 
is born alive with heredosyphilis is hopeless. 
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Auxiliaet Antiltjetic Medication 

Under this last heading I shall consider briefly certain therapeutic pro- 
cedures that have been and are used in the treatment of syphilis other 
than those previously mentioned. Some of them are well known and use- 
less; others are new and still untried; and others, again, though valuable 
as adjuvants to the regular treatment, are not really part of the specific 
medication. 

The Baths. — refer here not to plain or medicated baths taken at 
home, but to the system of treatment in vogue at Hot Springs and other 
places here, and at Aix-la-Chapelle in Europe, in which baths are sup- 
jiosed to play the most important part. The bath habit, happily, plays 
but a small part in our therapeusis here ; for, apart from the employment 
of certain chalybeate and arsenical waters, which appear to be useful 
adjuvants to treatment in certain cases, we have little faith in them. Cer- 
tainly we have no reason to suppose that baths, whether of mud or any- 
thing else, and mineral waters that do not contain appreciable amounts 
of any medicament that will even indirectly influence the luetic poison, 
have any effect on the disease. I have reason to know personally that the 
actual therapeusis at Hot Springs is exactly the same as our own. Though 
stress is laid on the beneficial effects of the baths and the waters, the 
good results often attained are not due to them, but to the mercury, iodin, 
and arsenic given at the same time. Just as good or better results can 
be attained elsewhere. There are absolutely no reasons, save subsidiary 
ones, for sending a patient there. It is a convenient place of retirement 
for secret treatment, and for the patient who wants to get away from 
his family and friends on account of telltale lesions on exposed parts of 
his body; and the change of scene and habits, with the regular life en- 
joined, may do some good; but with this their usefulness ends. There 
are very few cases indeed in which all these things cannot be accom- 
plished without the expense and trouble involved in a visit to the Springs. 

Tonics. — The abuse of the mercurial treatment in the earlier stages of 
modern syphilotherapeusis led to a reaction against the drug. There 
arose a school of antimercurialists, who rejected the remedy entirely, and 
relied upon general tonic treatment and the use of innocuous, and useless, 
vegetable remedies, such as sarsaparilla. So far did the pendulum swing 
that the very worst effects of the infection were ascribed to the remedy em- 
ployed to cure it, and bones riddled with specific osteitis were exhibited 
as examples of the dreadful effect of the metal. The school is dead now, 
and no sane therapeutist denies the value of the mercurial treatment to- 
day ; but its teachings, as in all such eases, contained a modicum of truth. 
Mercury was given in overwhelming doses and for too long; and there 
are other procedures of use in the treatment of syphilis, though of very 
subsidiarv value. 

C/ 
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It is not a very uncommon experience in the syphilis wards of the 
City Hospital to have patients hronght in in extremely bad condition, and 
sometimes even bedridden, with an infection that has been overtreated, 
with skin and hone lesions so extensive and serious that the patient is 
apparently in danger of dying of sepsis. Sometimes these patients have 
already received very large amounts of mercurial and iodin treatment 
of one kind or another, and show distinct signs of mercurialism and 
iodism. How, stop all specific medication in such a patient, give him 
neither mercury, arsenic, nor iodin; administer no drugs at all save such 
mild tonics or laxatives, etc., as may be indicated; have all his lesions 
dressed with a simple boric acid wet dressing and kept scrupulously clean ; 
and put him under the best hygienic conditions; and, behold, the lesions 
begin to clear up at once, sleep and appetite return, the general condition 
begins to improve, and recovery quickly sets in. I have seen instances 
in which such measures, without any other treatment at all, have resulted 
in the healing of most extensive lesions in three weeks, with a gain of 18 
or 20 pounds in weight ; equaling the most striking effects of the mercurial 
or arsenic medication. These cases are rare, it is true ; most patients are 
suffering from too little or inefficient medication. But they do occur, and 
that fact will serve to impress upon us the importance of embracing every 
means in our power to improve the general condition of our syphilitic 
patients. I am firmly convinced that the course of a given infection, its 
severity or mildness, the appearance or absence of serious phenomena, 
depends as much or more on the patient’s general condition, on his hygiene 
and life, as upon the dose of the poison with which he has been infected, or 
the specific strain of microorganism that has reached his system. 

As regards the various substitutes, vegetable and alterant, that are 
still occasionally recommended instead of that laid down in the preceding 
pages, they are all to be rejected. Hone of them can take the place of 
mercury, arsenic, and iodin. 

Opotherapy, Serotherapy, Vaccination. — ^In the light of modern bio- 
pathology there may be legitimate hope that, at some time in the future, 
methods of syphilotherapy on one of these bases may be elaborated ; but, 
up to the present time, they have been entirely unsuccessful. The most 
hopeful is perhaps the first: 

Opotherapy. — Metchnikoff, Heisser, Finger, and others have en- 
deavored to modify the evolution of experimental syphilis in the ape by 
the subcutaneous injection of the syphilitic virus, but without success. 
Brandweiner and Spitzer have used emulsions of chancre and indurated 
lymph gland material in the human subject. The former believes that 
he has gotten an attenuation of the infection ; but the results of the latter 
were negative. 

Serotherapy. — ^Attempts at the prophylaxis or cure of syphilis by 
means of the blood serum of animals refractory to the disease, or that of 
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animals witli old inoculations, or that of human beings in the tertiary 
and non-contagious stages of the affection have not met with success. 
Metchnikoff and Eoux, by repeated inoculations of the virus in anthropoid 
apes, have gotten a serum with a certain amount of antivirulent action; 
but it was slight and inconstant. The results claimed to have been ob- 
tained by injecting the serum of vaccinated horses by Cippolina and Risso 
are doubtful and unverified. 

Vaocinatiok. — ^All attempts to attenuate the syphilitic virus by phys- 
ical or chemical means, or by passing it through various animal bodies, 
have been failures. As Neisser says : “Every virus produced a typical 
syphilis ; and when a typical syphilis was not produced the virus was dead 
or was not effectively introduced. We never got an attenuated syphilis, 
or a syphilis that remained local only.” 


30 n 
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TUBERCULOSIS 
Herbert Maxobt Xing 

PROPHYLAXIS 

GeNERAX, CONSIBERATIONS 

It is only within recent years that there has heen any effective organ- 
ized campaign looking to the prevention of tuhercnlosis. The last decade 
of the nineteenth century witnessed the beginnings of the struggle, but 
no practical advance was made before 1900. Since then the movement 
has gathered force with each year, and the present outlook is very promis- 
ing. As is inevitable in any great sanitary movement of the sort, much 
energy and money have been wasted, but, on the whole, efforts have been 
rightly directed and, in the main, have brought encouraging results. 

The factors concerned in the spread and development of phthisis are 
many and complex. They involve more than the mere bacteriology of 
the disease. They bear upon almost every aspect of the life of the com- 
munity — its housing, its social customs, its dietetic habits, its standards 
of intelligence and education, its industries, its cost of living, its public 
provision for the care of the sick, and its outside relations. 

As the nature of the problems has become clearer, it has been possible 
to classify them under three general headings, namely : (a) Those which 

fall to the share of the government; (b) those which belong to private 
organizations, such as antituberculosis societies, and (c) those devolving 
upon the family and the individual. 

Long before Xoch's isolation of the tubercle bacillus, the infectious- 
ness of phthisis was suspected, and as early as 1865 it was proved by 
Villemin by animal experimentation. The first laws of which we have 
any record looking to the prophylaxis of the disease were made in the 
Spanish city Valencia in 1689, making it compulsory to bum the bed 
and bedding of persons dying of phthisis. Similar laws were made in 
Erance and Italy somewhat later, but we have no record of results in 
these eases, and it is probable that they were not appreciable. At least 
we hear of nothing more being done for a century or more, and it is un- 
438 
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likely tbat they were rigidly or consistently enforced. In fact, nearly 
all that was done prior to Koch’s great discovery has little other than an 
historical interest to the student of to-day. To this statement, however, 
there is one striking exception. Long before the discovery of the tubercle 
bacillus the phthisis mortality had begun to decline in many countries, 
notably in England; and Newsholme has shown conclusively that, while 
this decline has been influenced by many factors, that which stands in 
most constant and conspicuous relation to it is the provision for the 
care and isolation of the consumptive. Wherever there has been most 
provision for the institutional care of phthisis, there the decline in the 
death rate from this disease has been most marked. Other factors there 
are which have a bearing, such as improved housing, better public sani- 
tation, lower relative cost of living, etc., but, comparatively speaking, all 
other factors are negligible. 

In England the provision for institutional care (isolation) of con- 
sumptives came about somewhat accidentally, in the sense that it was not 
intended to reach this class of individuals peculiarly, but in many cases 
the consumptive early became a pauper and was, therefore, relegated to 
the almshouse infirmary. So it happened that before the middle of the 
nineteenth century the almshouses became the refuge of a considerable 
proportion of this class of individuals. They were thus removed from 
contact with the open community, and, while no effort was made to pre- 
vent infection, and undoubtedly many non-tuberculous inmates were 
thereby infected, the community at large was in so far protected. The 
phthisis death rate in England is known to have declined since 1850 
nearly fifty-four per cent., and this remarkable fact is probably trace- 
able chiefly to this cause. 

The knowledge of the experience of England in this respect cannot 
fail to be of great value in directing the future antituberculosis campaign 
in other countries as well as in England itself. 

As has been said, very little in the way of concerted and effective 
public effort toward the prevention of tuberculosis dates back of 1900, al- 
though the movement began during the preceding decade. The campaigr 
has differed in method somewhat in different countries, and it is yet toe 
early to form conclusions as to the relative merits of the various methods 
adopted. It is difficult to estimate with accuracy the true value of anj 
preventive measure in a disease so insidious in its beginnings and sc 
chronic in its course as is tuberculosis, until many years, at least, have 
elapsed after the introduction of the measure. It is improbable, indeed 
if the present generation will be able to place a true valuation upon anj 
of the methods so far adopted. 
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PeEDOMINAITT OnAEAOTEEISTICS OF AiTTITTJBEEOITXOSIS WoEK IN VaEI- 

Otrs OoUNTEIBS 

In Engfland the conspicuous feature of prophylaxis in tuberculosis 
has been, from the startj the isolation of the advanced ease. Alms- 
house infirmaries vrere compelled early to admit them, and special hos- 
pitals for consumptives were established in England long before they were 
elsewhere. Brompton Hospital for Diseases of the Chest, for instance, 
one of the largest institutions of its kind in the world, was established 
in 1841. A seaside hospital for scrofulous children was founded at 
Margate on the south coast in 1796, and the Royal Hospital for Diseases 
of the Chest was established in 1814. 

Within the past ten years a number of splendidly constructed and 
equipped sanatoria have been established, notably Ring Edward YII 
Sanatorium at Midhurst and the Brompton Hospital Sanatorium at Erim- 
ley, and there is at present pending a plan of Rational Insurance for the 
United Kingdom. In this proposed national insurance plan provision 
is made for the erection of sanatoria for consumptives in which those who 
are within the scope of the act are entitled to treatment for a period of 
four months. It is proposed to set aside a capital sum of six million 
dollars for the purpose of aiding local authorities in building sanatoria 
throughout England and Wales, Scotland, and Ireland. A fund of about 
four million dollars a year will be made available for maintaining these 
institutions as the most effective aid in the campaign against tuberculo- 
sis, but when not required a part of this fund can be used for educational 
purposes and research work. 

Rotification laws also obtain in parts of England, chiefly in the man- 
ufacturing centers. The dispensary system has not been largely devel- 
oped, however, and without the latter notification loses much of its prophy- 
lactic value. 

Revertheless, it must be admitted that the fall in the phthisis death 
rate has been far greater in England than in any other country in Eu- 
rope, and, since it is shown to have depended chiefly upon the se^ega- 
tion of advanced cases, it would seem that England had adopted the most 
effective means of prevention, even while neglecting some other no doubt 
important measures. 

In Scotland the death rate of phthisis has declined forty-three 
per cent, since 1866. The keynote of prevention has been notification. 
Up to the summer of 1909 thirty-three of the total 313 local authorities 
for public health had adopted compulsory notification, and the commu- 
nities so covered by this requirement constitute one-fifth of the total 
population of the country. In these thirty-three districts, as well as in 
many others which have not yet adopted compulsory notification, provision 
has been made for the segregation and treatment of phthisis. Provision 
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for isolation of advanced cases has existed for some time, as in England, 
under the Poor Law. More lately much has been done for this class by 
various municipalities. Of late there has been a growing policy to rele- 
gate the responsibility for the care of this class of consumptives to the 
public health authorities* and dissociate it from the poor law — undoubt- 
edly a step in the right direction. In the large cities the system has been 
further perfected by the establishment of dispensaries and a system of 
official inspection. Thus in some — and the largest — communities of Scot- 
land there is a very complete organization beginning with the compulsory 
notification of all cases — the dispensary system with its visiting nurses 
or inspectors; the provision for the care and isolation of advanced eases, 
and finally sanatorium provision for the curable cases. Wherever such 
a system best prevails decrease in the phthisis death rate has been most 
marked — ^notably in Edinburgh and Glasgow. 

Scotland owes much to Doctor E. W. Philip for his effective work in 
the prophylaxis of tuberculosis. To him, in great measure, belongs the 
credit of organizing the present anti tuberculosis crusade in Scotland. 

In Ireland little has been done until recently to prevent the spread 
of tuberculosis, with the consequence that there has been an increase in 
the phthisis death rate of 18 per cent, since 1866. In 1908, however, the 
Tuberculosis Prevention Act was passed, making compulsory the notifica- 
tion of open cases of the disease; the establishment of dispensaries and 
sanatoria by the hospital councils, and the enlarging of the powers of 
control over the meat and milk supplies. Eor many years there has been 
a poor law in Ireland as in England and Scotland, but, owing to a dif- 
ferent application of the law, segregation has not been nearly so complete. 
It is estimated by Xewsholme that the total amount of segregation of 
consumptives under this law in Ireland has not exceeded one-half that 
in England, proportionate to the respective populations. This fact, in 
large measure, probably accounts for the non-decline in the phthisis death 
rate in Ireland over the period when it was most marked in England. 

In Germany there has been a decided fall in the death rate from 
tuberculosis during recent years, notwithstanding that there are no special 
laws on the subject. There are, however, excellent general sanitary laws, 
which permit of application to tuberculosis, and these laws have been 
successfully employed to control the spread of the disease — ^notably as in 
the case of the sickness and invalid insurance laws. 

Germany is the home of the sanatorium. The names of Brehmer 
and Dettweiler are associated with the origin of the sanatorium idea, 
which has been so widely adopted in recent years throughout the civilized 
world, and which has remained the chief feature in the antitubereulosis 
struggle in Germany. There are many large and magnificently equipped 
sanatoria in great measure supported by the compulsory insurance in- 
stitutions. These institutions, providing, as they have done, for the care, 
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treatment, and education of tuberculous invalids, have undoubtedly 
played a large part in the reduction of the mortality from phthisis. In 
1909 alone these insurance institutions provided sanatorium treatment 
for 42,232 tuberculous patients. The application of the laws also per- 
mits of compulsory notification and the prohibition of phthisical per- 
sons from engaging in certain occupations, such as those of wet nurse, 
nursery maid, handling of dairy products, etc. They also permit of house 
disinfection, the isolation of advanced eases, and the ordinary police 
regulations governing spitting and the like. The food supply in G-er- 
many is also subject to rigid inspection. Much credit is due to the splen- 
didly organized Imperial Board of Health for its excellent work. 

In Prance there is comparatively little sanatorium provision, and 
until very recently scarcely any special provision for the isolation of ad- 
vanced cases. The preventive work has centered about the protection of 
the individual during infancy and childhood. The Roussel law has for 
many years required that all persons having the care of infants be sub- 
ject to medical inspection and examination, and that all wet nurses must 
pass frequent medical examinations. In many towns an effort is made 
to teach mothers the elements of hygiene, and in the larger cities dis- 
pensaries distribute sterilized milk to mothers of the poorer classes. 

Philanthropic societies have done much in the way of “Afresh air” 
excursions among the children of the poor, sending them for varying 
periods to the seashore or country and providing seaside hospitals for 
tuberculous children. There are sanatoria for tuberculous children at 
Ormesson (Seine et Oise), Villiers-sur-Marne, and Hendaye, besides 
twenty-four so-called marine sanatoria or seaside stations for tuberculous 
and predisposed children. 

The department of health has supervision of all dairy herds. Sus- 
pected cattle are tuberculin tested and killed if found tuberculous, the 
owners being reimbursed for the loss. Milk adulteration is heavily pun- 
ished. 

Since 190'7 consumptives have been excluded from the general hos- 
pital wards, and hospital authorities have been required to provide spe- 
cial wards or blocks for these patients. The outlook for the future in 
Prance is much brighter than it has been in the past, but up to the pres- 
ent there has been no demonstrable reduction in the phthisis death rate. 

Denmark has always had a comparatively low death rate from tu- 
berculosis. Prom 1903 to 190Y inclusive the mortality from all forms 
of tuberculosis was only 2 per 1,000, and from pulmonary tuberculosis 
only 1.5 per 1,000 (24). There exist in Denmark many and excellent 
laws regarding the disease. 

Preventive measures are conspicuously directed to the control of 
animal tuhevculosis and the prevention of infection from animal sources. 
These precautions naturally followed upon Bangs’ demonstration that 



PROPHYLAXIS 


443 


by means of the tuberculin test and isolation of infected cattle animal 
tuberculosis could be practically exterminated. 

The sanitary authorities are empowered to inspect and condemn, when 
necessary, dwellings, slaughter houses, the meat and milk supply, and the 
construction, equipment, and cleaning of all schools. Notification is 
compulsory. The disinfection of dwellings after death from tuberculo- 
sis or the removal of patients suffering from the disease lies within the 
discretion of the health department. Expectorating in public rooms and 
railway carriages is prohibited, and any medical practitioner may send 
to the department laboratories specimens of sputa for examination with- 
out charge. Children living under such conditions as are deemed injuri- 
ous to health may be removed from their homes by the authorities, and 
boarded elsewhere. Overcrowding in factories and work shops is pre- 
vented by law. No person with open pulmonary or laryngeal tuberculo- 
sis is eligible for a situation in the public service, and educational mat- 
ter on the dangers of infection and means of prevention in tuberculosis 
is widely distributed. 

There is provision for the care and treatment of 2,200 tuberculous 
patients of the poorer classes in hospitals and sanatoria, which perhaps 
is greater in proportion to the population (approximately two and one- 
half millions) than exists in any other country. 

All things considered, Denmark, in many respects, may be taken as a 
model by other states in the energy and completeness of its antitubercu- 
losis campaign. 

Public measures for the prevention of the spread of tuberculosis now 
obtain in all civilized countries, and in most cases favorable results are 
already demonstrable. 

In the United States, taken as a whole, it is difficult to estimate, 
with any approach to accuracy, the effect of the vigorous antituberculosis 
crusade of the last ten years. This is due to conditions that are peculiar 
to the country. Its vast territory is divided into many states, each 
of which, so far as concerns the present discussion, is practically inde- 
pendent, making its own laws and prescribing its own sanitary safe- 
guards, and each having a more or less distinctive relation to the enor- 
mous flood of immigration, which has been going on in an unbroken and 
ever-increasing stream for the last sixty or seventy years. Many of the 
states are not yet comprised within the ^‘registration area,” which, oi 
course, prevents a fair comparison of statistical returns. 

So far the part taken by the Federal Government in the prevention oJ 
tuberculosis, as it affects the country at large, is comparatively small 
The Immigration Exclusion Act applying to tuberculous individuals 
took effect in IQOT”. This prevents the entrance into the country oi 
aliens presenting obvious symptoms of the disease, and provides for th( 
deportation of any who develop tuberculosis within three years after then 
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arrival, but, as might be imagined, tbe exclusion cannot be made effective 
in eases where the general appearance of the individual is not conspicu- 
ously that of an invalid, and the number of consumptives actually turned 
back is consequently insignificant when compared with the total number 
of tuberculous persons. 

Early in the general awakening of the people to the menace of tuber- 
culosis the Public Health nnd Marine Hospital Service, a bureau of the 
Treasury Department, became active in the campaign. In 1898 orders 
were issued directing that separate wards be set aside in all marine hos- 
pitals of the service for the exclusive use of tuberculous patients, and in 
1899, by executive order, the abandoned military reservation at Port 
Stanton, Hew Mexico, was converted into a sanatorium for the treatment 
of tuberculosis among seamen of the Merchant Marine. In 1902 an ex- 
ecutive order was issued, through the same bureau, prescribing the pre- 
cautions to be taken on board ships of the Merchant Marine whenever 
tuberculosis was discovered among the crews. 

Shortly after the establishment of the Marine Hospital Sanatorium 
at Fort Stanton, the War Department established a sanatorium for the 
care and treatment of tuberculous soldiers at Fort Bayard, Hew Mexico, 
another abandoned military post. 

The Havy Department had shortly before established a small tuber- 
culosis camp at Pensacola, Florida. This, however, has since been re- 
placed by the Havy Sanatorium at Las Animas, Colorado, established 
in 1907, a former army post transferred to the Havy Department. 

By order of the Central Government an investigation has been- made 
into the prevalence of tuberculosis among the Indians, with a view of 
making sanatorium provision for the treatment of Indians afflicted with 
the disease. As a result of this investigation there are now five special 
hospitals on as many Indian reservations in which provision is made for 
treatment of tuberculosis. 

The District of Columbia is imder federal Jurisdiction, and such gov- 
ernmental antituberculosis measures as have been adopted there, of course, 
emanate from the general government, but, as such measures have but 
a local bearing and do not affect the country at large, they should be 
classed among state rather than federal procedures. They include the 
usual police regulations regarding spitting; cleaning and airing of public 
buildings, etc., and, whenever possible, the separation of tuberculous em- 
ployees from those who are healthy; the spread of literature and educa- 
tional pamphlets among tuberculous employees, and the posting of copies 
of ‘‘Eegulations to Prevent the Spread of Tuberculosis in Government 
Buildings, Offices, and Workshops.’’ There is also some provision by the 
government for the segregation, care, and treatment of tuberculous in- 
valids in the District of Columbia, but up to the present very inadequate. 

With the exception of the few prophylactic measures briefly sum- 
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marized above, and which constitute but a small fraction of the efEeetive 
governmental control of tuberculosis in the United States, the federal 
authorities have done nothing. By the very nature of things the burden 
of responsibility has necessarily devolved upon the separate states. Each 
state is obliged to work out its own problems and adopt such preventive 
measures as its legislators see fit, or leave the whole matter to private 
philanthropy and lay organizations. Thus the progress which has been 
made in the fight against tuberculosis varies in a marked degree in the 
different states. 

In the majority of the states some legislation bearing upon the tuber- 
culosis problem has been enacted. In about three-fourths of the states 
circulars of general information regarding the causes, prevalence, and 
means of prevention have been issued and more or less widely distributed 
by official action of the respective boards of health. 

In many of the states notification is technically compulsory, but in 
most instances it has been impracticable to enforce the law except in the 
large cities. Vital statistics are very generally collected throughout many 
of the states, and are available for the past ten years or more in the states 
within the registration area of 1900, which area comprised Connecticut, 
Maine, Massachusetts, Michigan, Mew Hampshire, Mew Jersey, Mew 
York, Ehode Island, and Vermont. Up to 1910 the registration area 
had increased to include eighteen of the forty-six states of the Union, ex- 
clusive of the District of Columbia, besides fifty-four cities outside of the 
state registration area. 

It is obvious that in the absence of reliable vital statistics little ac- 
curate knowledge of the rise or fall of either the general death rate or 
that from any particular cause is possible. Eor this reason it is im- 
possible to make a statistical study of the incidence and mortality of 
tuberculosis over any extended area of the United States for any con- 
siderable period of time. To the great credit of Massachusetts, however, 
there are available in the records of that state very accurate statistics 
relating to births, marriages, and deaths since 1842. Erom these rec- 
ords it is learned that the phthisis death rate has fallen in Massachusetts 
more than fifty-four per cent, since 1850, notwithstanding the fact that 
no special legislation was enacted prior to 1898, when the Massachusetts 
State Sanatorium at Rutland was established. It is interesting to note, 
however, that as early as 1857 there was some institutional provision for 
the care of consumptives (Channing Home, Boston), which was extended 
in 1861 and again in 1864. These institutions, limited in capacity as they 
were, almost necessarily reached only advanced cases, thus removing to 
that extent foci of infection from the communities in which the patients 
lived. The relation between segregation and a declining phthisis death 
rate is again illustrated. 

Erom the start segregation has indeed been the prime feature of 
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the antitubereulosis struggle iu Massachusetts. It was the first govern- 
ment in the world to establish a state institution for the exclusive care 
and treatment of tuberculosis. 1^'otification is not even yet compulsory 
throughout the state, although it is so in all of the cities and the larger 
towns. There are numerous other preventive measures, especially in 
Boston, looking to the education of the public as well as the tuberculous 
invalid, and there are many and efficient dispensaries, day camps, 
^'classes,” etc., besides the usual educational exhibits and literature. But 
above all in importance, and undoubtedly bearing the most direct rela- 
tion to the decline in the phthisis mortality in Massachusetts, is the pro- 
vision for the segregation, care, and treatment of the tuberculous invalid. 

New Jersey was the second state in the Union to collect and record 
vital statistics, and the records are very complete since 1879. They show 
a decline in the tuberculosis death rate, though to a much less marked 
degree than is the case with Massachusetts. bTotification was made 
compulsory in 1905. In 1903 a law was passed making spitting in rail- 
way carriages a misdemeanor. 

The State Sanatorium at Glen Gardner was established in 1907 ; 
otherwise, such measures for the prevention and segregation of the dis- 
ease as obtain in the state are due to private organizations. 

Permsylvanid was a non-registration state until 1906. It is, there- 
fore, difficult, if not impossible, to determine its phthisis death rate 
prior to that year. But to Pennsylvania belongs the honor of possessing 
the first antituberculosis organization in America. The credit for in- 
itiating the movement is due to Doctor Lawrence Plick, who, with a few 
enthusiastic friends, organized the Pennsylvania Society for the Preven- 
tion of Tuberculosis, the first society of its kind in the world. 

Notification is now required by law throughout the state, but beyond 
this governmental control of the disease is confined to the municipalities. 
As the death rate from tuberculosis (all forms) is but little over 1.5 per 
1,000 population, it is fair to assume that a substantial reduction has 
taken place. 

Plick was the first to draw public attention to the dangers of “house 
infection,” and the fight in Pennsylvania has chiefiy centered around 
this idea-. Numerous dispensaries and sanatoria have been available as 
a means of prevention and treatment for the past ten years through well 
directed private philanthropy, so that here, too, segregation is one of the 
chief agents employed among preventive measures. 

Michigan has been included within the registration area since 1899, 
and its vital statistics were, therefore, accepted for the Twelfth Census 
in 1900. This state has the distinction of being the first to pass a law 
requiring notification of cases of tuberculosis. The State Board of Health 
succeeded in effecting the passage of this law in 1883, but it was a “dead 
letter” until very recently, and the recorded statistics, so far as con- 
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cerns the phthisis death rate in Michigan, are prohahly of little value. 
As they stand they show, hy a wide margin, the lowest death rate of any 
state in the Union, or, indeed, in Europe — quite too low to he accepted 
without stronger verification than is forthcoming. 

At present Michigan is second to Massachusetts only in the energy 
and efficiency of its state control of tuberculosis. In 1905 the legisla- 
ture made provision for the establishment of a state sanatorium, and in 
the same year passed a law requiring that instruction be given in all 
public schools on the modes by which communicable diseases are spread 
and the methods for preventing or restricting them. Long before this, 
however, the State Board of Health issued frequent “Teachers’ Bulletins” 
with a view to prophylaxis, especially in tuberculosis. The State Depart- 
ment of Agriculture is also energetic in the matter of tuberculosis among 
cattle and the production and distribution of clean milk. 

Hygienic education is the conspicuous feature of the campaign in 
Michigan, while at the same time there is increasing provision for segre- 
gation and treatment of the consumptive. 

The first essential in the state control of tuberculosis is notification. 
This is now so generally recognized that in most of the states, especially 
of the registration area, some form and measure of notification is prac- 
ticed. In some it is voluntary, hence incomplete; in others, Massachu- 
setts, for instance, it is not required by state authority, but is locally com- 
pulsory in the larger towns and cities. Almost every state board of health 
recognizes its importance, and where it is not already compulsory is 
striving to make it so. Without ' data regarding the incidence and mor- 
tality of the disease there can be no economy of forces in the work of 
prevention, and this applies with particular force to state and municipal 
control. 

Of the value of compulsory notification and the various institutions 
contingent upon it the experience of every community in which it has 
been enforced bears indisputable evidence. In most of the larger cities 
of the United States municipal ordinances looking to the control of tuber- 
culosis are in force. As a rule, they antedate the prophylactic measures 
of the states and generally determine the policies of the latter. 

Whenever municipalities have pushed a vigorous campaign of preven- 
tion the results have been gratifying. This is especially true in the 
case of the City of New Yorh, which not only probably has the most 
complete system of control of tuberculosis of any city in the world, but 
where the results in the reduction of the mortality of tuberculosis, and 
hence probably the morbidity of the disease, are phenomenal. The re- 
sults which have been accomplished in Hew York are the more remark- 
able when the inherent difficulties of the problem as they affect this, the 
largest city on the continent, are considered — as, for instance, the enor- 
mous increase in and the heterogeneous character of the population; 
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the areas of densely crowded tenements ; the migratory habits of a large 
part of its people, representing, as they do, nearly every nation and 
language in the world; and the inevitable poverty and ignorance which 
prevail in certain sections. 

The credit of the undertaking and the brilliancy of its results are 
due very largely to the labors of Doctor Herman Biggs, the general med- 
ical officer of Greater Hew York. 

In 1881, with a population of less than 1,250,000, New York had a 
phthisis death rate of 4.27' per thousand inhabitants. In 1910, with a 
population which had increased to more than 4,800,000, the phthisis 
death rate had been reduced to 1.81 per thousand inhabitants, a fall of 
more than fifty per cent. The means for accomplishing this result were 
not, of course, available from the start. The Department of Health in 
New York had the same prejudices to overcome and the same doubting 
public to convince as is the case in other communities, only on a larger 
scale; and the present excellent system is but the outgrowth of a patient 
and persistent struggle over a quarter of a century. 

The present method followed by the Department of Health is as fol- 
lows: ^‘Circular of Information Regarding the Measures Adopted by 
the Board of Health for the Sanitary Supervision of Tuberculosis in 
the City of New York, 1911: 

^‘Ist All cases of pulmonary tuberculosis occurring in the City of 
New York are registered at the Department of Health. 

‘‘2d. Every person suffering from pulmonary tuberculosis is fu-- 
nisfied with instructions as to the measures to be taken to prevent its 
extension. When there is no private physician in attendance these in- 
structions are given by nurses of the department, who visit the patient 
at regular intervals. 

“3d. All premises which have been occupied by persons suffering 
from pulmonary tuberculosis are, when vacated by death or removal, 
disinfected either by fumigation by formaldehyd or by renovation. 

“4th. Charitable assistance is provided, so far as is possible, for all 
eases wishing or requiring such assistance. Hospital care in the most 
suitable institution for the individual case is provided through a central 
admission bureau conducted by the Departments of Charities and Health, 
and Bellevue and Allied Hospitals. 

“5th. Patients not under a physician’s care are furnished treat- 
ment and advice at the tuberculosis clinics of the department. 

“6th. The general public is educated as to the nature of the dis- 
ease, the precautions to be taken against its spread, the jadvisability of 
institution and sanatorium treatment. 

“7th. Specimens of sputum from residents of New York City are 
examined for the presence of tubercle bacilli.” 

The results of the notification law as concerns New York City are 
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considered very satisfactory. It is estimated that about 85 per cent, of 
all living cases of tuberculosis are now reported to the health depart- 
ment. The non-reported cases fall into three groups : (a) patients of the 
better class whose physicians fail to obey the law; (b) those of the 
poorest class who have no attending physician, and (c) unrecognized 
cases. 

The entire city has been divided into thirty tuberculosis districts, 
each having its own tuberculosis clinic to which patients may go for 
examination, advice, and treatment free of charge. The objects of these 
clinics are as follows: 

“(a) The medical care and supervision of all eases of tubercu- 
losis applying for treatment; thorough instruction as to the dangers to 
themselves and others, and as to the necessary prophylactic measures; 
the provision of medicines and sputum cups. 

“(b) The continued observation at their homes of all indigent, 
needy, and ambulatory eases and those discharged from the public in- 
stitutions of the city. Nurses detailed for this special purpose visit such 
patients at their homes, see that instructions are carried out, and that 
the sanitary surroundings are satisfactory. 

“(c) The provision of a municipal institution to which all cases 
of tuberculosis may be referred by the various charitable organizations 
throxighout the city, and from which suitable eases may be referred to 
various public institutions for their care. 

“(d) The prompt recognition of incipient eases, so that they may be 
sent as early as possible to sanatoria outside the city. 

“(e) The supplying of proper food, in the form of milk and eggs, 
to favorable, indigent eases.” 

The provision for the segregation and treatment of the tuberculous 
poor in New York includes city hospitals for advanced cases, country 
sanatoria for the earlier and curable cases, and day camps. 

School children found to have open tuberculosis are excluded from 
the public schools, and for predisposed and sickly children provision is 
made for open air schools. 

The work of the Department of Health is substantially augmented 
by private charitable organizations and philanthropic societies, chief 
among which are the Tuberculosis Committee^ of the Charity Organiza- 
tion Society, the Brooklyn Bureau of Charities, and the Association of 
Tuberculosis Clinics. The whole campaign is so well organized and co- 
ordinated as to effect the best possible results with the greatest economy. 
The expenditure of energy and money, vast as’ it is, is insignificant when 
compared with the brilliant results attained. 

In many other American and European cities excellent preventive 
measures are taken, involving, as in New York, cooperation between their 
respective departments of health and private organizations, with very sat- 
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isfaetory results in the prevention of tnherenlosis, but in no other city 
has the plan of operation been so perfected and the practical value of 
the system so efficiently demonstrated. So that, as far as the municipal 
control of tuberculosis is concerned, Few York stands a vyorld model. 

Erom very recent statistics, gathered from reliable sources, and fur- 
nished the writer by Mr. Erederick L. Hoffman (statistician of the Pru- 
dential Insurance Company), the actual reduction in the phthisis death 
rate from 1881-1885 to 1906-1910, in a few of the principal cities of 
the world, is shown to have been as follows: 


Few York from 3.98 to 1.97, or 50.5% 

London from 2.22 to 1.32, or 40.5% 

Paris from 4.41 to 3.74, or 15.2% 

Copenhagen from 2.73 to 1.36, or 50.2% 

Vienna from 6.85 to 2.74, or 60. % 

Budapest from 7.15 to 3.40, or 52.4% 


Recent data from Berlin are not available at this time (August, 
1911). 

The slight apparent discrepancy between these figures and some quoted 
above is explained by the different limits of the periods included and 
the difference in methods employed in collecting the data. 

In a personal communication Mr. Hoffman writes : 

‘‘During the five years ending with 1910 the' mortality of Copenhagen 
from tuberculosis was 1.36 per 1,000. Cities with lower average rates 
than Copenhagen and for the same period were the following: London, 
1.32; Edinburgh, 1.14; Sydney, F. S. W., 0.72; Melbourne, Victoria, 
1.09 ; Rotterdam, 1.27 ; The Hague, 1.24, etc. Cities with rates only 
slightly in excess of the Copenhagen rate were the following: Glasgow, 
1.40 ; Amsterdam, 1.38 ; Hamburg, 1.37, etc. Cities with rates more or 
less considerably in excess of the Copenhagen rate were the following: 
Dublin, 2.68; Belfast, 2.36; Paris, 3.74; Stockholm, 2.30 (partly at- 
tributed to a change in the system of classification of the causes of death 
for 1908-1910) ; St. Petersburg, 3.01; Moscow, 2.58; Berlin, 1.88; Dres- 
den, 1.80; Breslau, 2.71; Munich, 2.26; Vienna, 2.74; Budapest, 3.40; 
Trieste, 3.69; Milan, 2.20; Turin, 1.83; Rio de Janeiro, 4.02; and Few 
York, 1.97. 

“These rates are derived from the annual summary of marriages, 
births, and deaths prepared by the Registrar-General of England and 
Wales. 

“I am seriously apprehensive that all of these rates are more or less 
impaired in accuracy for comparative purposes by want of uniformity in 
medical diagnosis and the classification of the causes of death.” 
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Anti-tuberculosis Societies. — ^Within tbe last few years there have 
come into existence many semipnblie and private associations for the 
purpose of combating the spread of tuberculosis. In almost all of the 
older states such societies have been organized, while there is at present 
scarcely a town of any considerable size in the United States but has 
its antituberculosis association, either independently or as a prominent 
committee of its charity organization. There is at present a growing 
tendency toward a more or less close federation of these bodies, and a 
mutually profitable interrelation with the National Association for the 
Study and Prevention of Tuberculosis. 

The National Association was organized and a constitution adopted 
in June, 1904, at a meeting in Philadelphia, with a charter membership 
of about 150 physicians and laymen. Its membership in 1911 was 
2,210, representing all sections of the United States. A conspicuous 
feature of the National Association is the large number of its lay mem- 
bership, whose interest has done much to make its work effective. Meet- 
ings are held annually and the proceedings of the association are pub- 
lished. To facilitate the work at its meetings the association is divided 
into five sections, as follows : sociological ; clinical and climatological ; 
pathological and bacteriological; tuberculosis in children; and surgical. 

The headquarters of the National Association are in New York City. 
Doctor Livingston Farrand is the executive secretary. 

Since 1901, when the British Congress on Tuberculosis became an 
international affair, six international congresses on tuberculosis have been 
held, making in all seven. The sixth congress was held in Washington 
in 1908. The Seventh International Congress was held in Rome in the 
spring of 1912. These conventions are made up of national organizations, 
and, independent of political or governmental control, they have become a 
world-wide cooperative society, whose function is the study and prophy- 
laxis of tuberculosis. It is quite impossible at this time to estimate the 
value of this vast organization, but that it has been great, not only through 
the efiieieney of its constituent and allied local societies, but through its 
influence in shaping governmental control of tuberculosis, is beyond ques- 
tion. It has been through the efforts of these associations that the move- 
ment has become popularized and awakened such a wide and practical 
interest in preventive medicine among the laity. 

G-eueeax Peoehtlaotio Measttees 

House Infection. — Tuberculosis is notoriously an indoor disease. In- 
fection in the open air probably rarely, if ever, takes place. Direct sun’s 
rays quickly destroy the virulence of the tubercle bacilli. Twitchell found 
that bacillary sputum exposed to direct sunlight for seven hours was in- 
capable of producing a lesion, but retained its infectivity under ordi- 
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nary bedroom conditions (carpets, woolen blankets, etc.) after tbirty-nine 
days. 

Dry dust containing tubercle bacilli retains its infectivity for a much 
longer time. Collected from bedrooms, it has been found to be infectious 
after four months (25). In dark, ill ventilated, and poorly lighted 
apartments dried sputum probably retains its infectivity for longer pe- 
riods. An apartment vacated by a careless consumptive may, therefore, 
remain a source of infection to succeeding tenants over a considerable 
period, if thorough disinfection or renovation is neglected. 

Means of Disinfection. — Chemical disinfection of premises previous- 
ly occupied by tuberculous invalids is of doubtful efficacy if not followed 
by thorough scrubbing and cleansing, but in the case of dwellings should 
be practiced as a preliminary measure. The most effective fumigation 
is by means of formaldehyd gas. The contents of the apartment should 
be moved out from the walls, mattresses placed on edge, clothing hung 
loosely on lines, rugs lifted from the floor, and everything so arranged 
as to permit the freest exposure to the gas. All openings should be sealed 
with paper strips, which may be obtained from drug supply houses 
or from the local health department. As a rule, the local health de- 
partment takes charge of chemical fumigation, and follows the method 
prescribed by its health officer, usually without charge to the tenant or 
owner. The method practiced by the department in Hew York City is 
as follows: Por every 1,000 cubic feet of room space 500 gms. (one 
pound) of quick lime, 250 c..c. (eight fluid ounces) of formalin, 40 per 
cent, and approximately 90 c. c. (three fluid ounces) of commercial sul- 
phuric acid are required. The formalin is first mixed with half its quan- 
tity of water and the sulphuric acid slowly added. The quick lime is 
placed in a suitable receptacle (one which will stand heat) which is 
then raised from the floor on bricks or metal support, and when all is ready 
the formalin mixture is poured quickly over the lime and the door left 
for exit closed and sealed. Water should not be left in the apartment 
during fumigation by this method. The apartment should remain closed 
for at least twelve hours and then be thoroughly scrubbed. 

The Hew York Health Department requires renovation — ^renewal of 
wall paper, calcimining, or painting — ^when conditions indicate the neces- 
sity — e. g., evidence of previous neglect, broken wall surfaces, torn paper, 
or other conditions which do not permit of satisfactory cleansing. Un- 
doubtedly thorough scruhhing with warm water and soap, to which lysol 
or chlorinated lime has been added to the volume of two per cent., is 
the most important part of the process. Ho fumigation of itself should 
be considered sufficient, and if reliance must be placed upon a single 
measure let it be, by all means, renovation or thorough mechanical cleans- 
ing in the manner indicated. 

The alhaUne disirtf octants in the case of tuberculosis are preferable, 
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especially when any considerable quantity of sputum is to be treated. 
The various phenol and mercuric bichlorid solutions are apt to coagulate 
the superficial layers of sputum and retard, if not prevent, disinfection 
of the deeper parts. 

Cuspidors are best disinfected by means of a ten per cent, solution 
of caustic soda, which, however, injures furniture, floors, and woodwork, 
and, therefore, has a limited usefulness. 

Por general use in wetting down walls, ceilings, floors, and furniture 
a 2 per cent, solution of chlorinated soda or lime is efiicient, although 
its volatility renders it disagreeable. A 2 per cent, solution of lysol is 
effective and unobjectionable. 

After death from tuberculosis personal clothing, bedding, etc., unless 
it can be disinfected by live steam under pressure, had better be burned. 
Siich articles as can be thoroughly boiled, however, are thus safely 
treated. 

Workshops. — ^Next to the tenement house and the unhygienic apart- 
ment, the overcrowded workshop is probably one of the most prolific 
sources of tuberculosis infection. There can be no doubt that laws govern- 
ing conditions in shops, factories, and other industrial plants should be 
carefully made and rigidly executed. A wise proprietor or manager of 
any large mercantile or industrial concern will maintain a regular san- 
itary inspection and make a practice of excluding “coughers” or other 
individuals with open tuberculosis from common workrooms. Such a 
practice is probably as much to the interests of economy as to those of 
hygienic precaution. 

Corporations. — In large corporations, where several thousands of per- 
sons are employed in a single building or group of buildings, it has been 
found advantageous to maintain a dispensary and infirmary. In the few 
instances of this sort with which the writer is familiar such an institution 
has proved of great value, not alone on the grounds of sentiment and 
humanitarianism, but as an economical measure as well. The early recog- 
nition and exclusion of tuberculosis among employees are made possible by 
such a plan. 

Tuberculous children should be excluded from the public schools, 
and rigid school inspection should be practiced at frequent intervals. A 
cough persisting for more than one or two days should be a sufficient rea- 
son for temporary suspension from school. Sanitary drinhing fountains 
(without cups) should be provided in all school buildings. In the more 
modern school buildings ample air and window space is a matter of reg- 
ulation. In the older buildings where special ventilating apparatus is 
wanting teachers should see to it that no opportunity is lost to renew the 
air in the school room by opening the windows, whenever it can be done 
without subjecting the pupils to undue exposure. The same rules which 
apply to tuberculous pupils should be enforced in the case of teachers, 
31b 
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and no tuberculous teacher should be permitted to continue his or her 
duties while there is present an open lesion. 

Conveyances. — ^Railway coaches and passenger steamships are prob- 
ably less a menace to health, so far as concerns tuberculosis, than is popu- 
larly supposed. Nevertheless, some of the older practices should be dis- 
continued. The common drinking cup is objectionable, and in some in- 
stances has already been replaced by cheap paper cups to be obtained from 
conveniently placed slot machines. The practice of brushing the clothes 
of passengers when nearing their destination is an abomination and should 
be forbidden. 

Sleeping cars should be thoroughly disinfected, cleansed, and aired at 
the termination of each trip. The ordinary cuspidors used in railway 
coaches are unsatisfactory, since in a moving train it is about an equal 
chance that expectoration will go on to the floor. Passengers should be 
required to carry their own sputum receptacles. The wash rooms of sleep- 
ing cars should be provided with a special basin for use in cleansing the 
mouth and teeth, and notices posted forbidding the use of the wash basins 
for such a purpose. 

Removal of dust and dirt from railway coaches should be effected by 
means of a vacuum cleaning apparatus. The old method falls into the 
category of dangerous (dusty) trades. 

In 1902 the Marine Hospital Service issued the following circular, 
applying to ships of the Merchant Marine (this order has been found 
eflBcacious) : 

‘‘In order to aid in the prevention of the spread of tuberculosis among 
seamen of the merchant marine, the following rules will be observed 
whenever practicable: 

“Whenever a seaman suffering from tubercle of the lungs applies for 
treatment at a relief station of the service, the medical officer or acting 
assistant surgeon in charge thereof shall notify the master or accredited 
agent of the vessel on which said seaman sailed immediately preceding 
his application for relief, and, if said vessel is in port, shall, with the 
consent and aid of the master, owner, or agent of the vessel, disinfect 
the forecastle or other apartment previously occupied by the aforesaid 
seaman. 

“The method of disinfection shall be as follows: 

“1. Thorough mechanical cleansing of floors, walls, and bunks with 
hot water and concentrated lye. 

“2. Wetting floors, walls, and bunks with either of the following 
solutions : 


Carbolic acid 
Water 


Solution 1 


1 part 
100 parts 
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Solution 2 


Ooxrosive sublimate 1 part 

Hydrochloric acid 2 parts 

Water 1,000 parts 


^‘Forecastles should be painted or whitewashed after disinfection 
when practicable.” 

Insects. — It is well known that the ordinary house fly is a rfrequent 
conveyor of typhoid infection, and there can be little doubt that flies and 
other insects may be a source of danger in tuberculosis. A hotise or an 
apartment in which consumptives are domiciled should be screened and 
every effort made to exehidc flies from the neighborhood of the invalid. 
Such precautions are especially needful in the country, where flies are 
apt to be most abundant and where the dangers arising from them are 
most frequently ignored. 

Dogs, cats, and other domestic pets are likewise a source of possible 
danger in the presence of a tuberculous invalid, and should not be per- 
mitted. 

Indivtouax, Peophti-axis 

Protection of the child against tuberculosis should commence in early 
infancy and should be unremitting, irrespective of whether there is tuber- 
culosis “in the family” or not. Parents and guardians should recognize 
a very real and a very serious duty in this regard. They should under- 
stand, moreover, that such precautions as are needful in respect to tuber- 
culosis are, after all, simple and easy of execution, and, if conscientiously 
carried out, will go far toward protecting the child against most other 
infections. It is by no means necessary nor advisable to carry these 
measures to the absurd extremes sometimes practiced, and which often 
make ridiculous the whole scheme of prevention. 

Put certain rules there are which, if consistently and persistently 
followed, promise all that is possible in the protection • of the individual 
from infection through infancy, childhood, and adolescence — ^the periods 
in life of greatest susceptibility. It must be acknowledged that ideal 
precautionary measures cannot be applied universally and with equal 
promise of success in all eases. The mother of a rapidly increasing family 
forced by financial necessity to attend unaided to all the household duties 
cannot be expected to devote the same time and care to her children that 
might be reasonably expected in the case of the well-to-do with small fam- 
ilies ; but, even here, the essential precautions are possible, and in so far 
as they are recognized carry with them the obligation. 

The duty and responsibility in respect to hygienic instruction in all 
cases lie with the family physician. It is a matter of common observa- 
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tion that, even among the very poor and ignorant, the doctor’s instme- 
tions, if given in plain language and freed from amhiguity and unneces- 
sary complexity, are carried out very fully and conscientiously, and many 
cases of failure may he traced to the inapplicable character of the in- 
structions given. 

Protection of the Infant. — The presence of 'open tuberculosis in the 
family or household is sufficient to justify the most scrupulous and pains- 
taking precautions. In such cases the infant should be, as far as is pos- 
sible, isolated. When this is impossible, as is too often the case, the 
affected member or members of the household should be rigidly ex- 
cluded from any contact with the infant. This rule applies with particu- 
lar force to parents. Kissing or unnecessary fondling of a baby is ob- 
jectionable under any circumstances, but on the part of a tuberculous 
invalid is positively criminal. 

When the mother is tuberculous and yet is compelled by necessity to 
assume the personal care of the child, she should, of course, be fully 
instructed as to the dangers of infection and the means to be adopted for 
preventing it. The need for frequent careful cleansing of the hands and 
face, the wearing of such clothing as will permit of easy washing and 
sterilization by boiling, the necessity of holding gauze or paper handker- 
chief before the mouth when coughing, 'and avoiding all unnecessary con- 
tact with the infant should be constantly emphasized. 

But, where it is possible, it is much to be preferred that all personal 
care of the infant, bathing, dressing, etc., should devolve upon a healthy 
person, and none other should occupy the same sleeping apartment with 
the child. In large families among the poor, and especially in tenement 
housing, a separate apartment for the infant is seldom possible. When- 
ever it is, however, it should be the rule, and in any case the infant 
should be kept in a clean, well lighted and ventilated room, with the max- 
imum opportunity for fresh air and sunshine. Carpets, upholstered fur- 
niture, hangings, and all unnecessary furniture should be removed. Erom 
earliest infancy a child should be accustomed to the open air at all seasons. 
This does not imply harsh exposure or other extreme practices, and care 
should be always observed in the matter of clothing and wraps appropriate 
to the weather conditions. Such cloths or sponges as may be used for 
cleansing purposes, especially such as are used about the face and hands, 
should be the exclusive property of the infant, and under no circumstances 
should the handkerchief of another be employed for such a purpose. Ere- 
quent bathing of an infant is necessary, but bathing oftener than once a 
day, except perhaps in very hot weather, is probably harmful in some 
cases and is beneficial in none. 

Eeedino-. — ^I t must be conceded, of course, that the mother’s milk is 
the ideal and by far the safest food for the infant, but, where the mother 
is sickly or frail, or weakened by too frequent child bearing, nursing is 
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certainly inadvisable. When there is a suspicion of tuberculosis, active 
or latent, or supposedly ‘‘cured,” the danger of infection through the milk 
is a possibility, and, though denied by some, is too real to permit it under 
any circumstances, and it should be uncompromisingly forbidden. The 
next best recourse is a healthy wet nurse, but in America at least this 
is seldom practicable, and the only alternative is artificial feeding. With 
modern methods of modification cow’s milk is, in the vast majority of 
eases, the best and most conveniently obtained substitute for mother’s 
milk. But here again the danger of tuberculous infection must be borne 
in mind and guarded against. There is no longer a doubt that bovine 
virus is pathogenic for man, particularly in early life; and, when the 
source of the milk supply is unknown, or the methods of handling and 
delivery are not positively beyond suspicion, some method of sterilization 
is imperative. In small communities, where it is known that the herd 
from whence the milk supply comes is tuberculin tested at freqxient in- 
tervals, and where other precautions are taken to protect the herd against 
disease, where it is known that no person with open tuberculosis has 
anything to do with the handling of the milk, and where the latter proc- 
ess- is carried out under modem approved conditions, there can be no 
objection to the use of the raw milk in infant feeding, and no doubt 
there are some advantages in the use of untreated milk for this purpose. 
But, generally speaking, it is rare that one can feel any certainty on 
such points, and then sterilization is the only safe course. 

Pasteurization . — Of all the methods up to the present advanced for 
this purpose, Pasteurization is by far the most satisfactory and freest 
from objection. It has been sufficiently proved that tubercle bacilli and 
indeed most pathogenic organisms are killed by a temperature of 60° C. 
(140° F.) maintained for twenty to thirty minutes. Milk so treated is 
not robbed of its nutritive properties to an appreciable extent, nor is it 
otherwise made unsuitable for infant feeding, while at the same time it 
is sufficiently sterilized. The method is a simple one, easily carried out 
by any one who can read a thermometer, and requires so little in the way 
of apparatus that there is no reasonable excuse for neglecting this safe- 
guard even among the very poor. It must not be forgotten, however, that 
sterilized milk is no less susceptible of contamination than is raw milk 
if it is carelessly handled and left exposed after pasteurization — a point 
to which attention should always be drawn. 

With the growth of the infant and its ability to take other food than 
milk, it is necessary to caution the mother or attendant against indis- 
cretion, which may lead to digestive and nutritional errors — often the 
precursors of tuberculosis in the sense of lowered resistance to infection. 
The practice of feeding an infant from another’s dish and with another’s 
fork or spoon is reprehensible, and, as in the case of wash cloth or sponge, 
the napkin or bib should be the infant’s exclusive property. 
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Genbbai Caee. — ^When the infant has learned to creep and move 
about, further care is needed to guard against infection from floor dust. 
Where it is not possible to give the child a separate apartment and a bare, 
clean floor, a clean sheet or other covering should be spread upon the car- 
pet and the babe confined to the space thus protected. Since almost every- 
thing that an infant can pick up or handle comes in contact with its 
mouth, it is wise to select its toys with a view to convenient and frequent 
cleansing. The practice of keeping the child out of doors during most of 
the day should begin in infancy, and, as the intervals of feeding become 
longer, the total time spent in the open should be correspondingly greater. 
Even in crowded sections of the cities this is no longer a difficult matter, 
since, with the use of roofs and fire escapes for this purpose, a com- 
paratively clean and safe means is afforded. 

In this connection the adaptation of the roof of an urban dwelling, 
or even a tenement house, to the requirements of an outdoor life for 



PiQ. 1. — ^Adaptation of Roof of a City House to the Requirements o^ an Outdoor Life 
FOR Chimdebn. (WiUiam P, Northrup, M. D.) 

children is worthy of consideration. An ingenious scheme of this sort 
has been devised by Doctor William P. Horthrup of New York City, 
an illustration of which is given in Eig. 1. 

Throughout early life watchfulness is necessary to detect signs of 
physical abnormalities, the prompt correction of which is most desirable. 
Especially important is the removal of any obstruction to normal respira- 
tion. Pharyngeal adenoids are common in early childhood and frequently 
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lead to irreparal)le mischief if neglected. Mouth breathing is a significant 
symptom, and is usually traceable to this cause. 

Particular care should he exercised during and subsequent to the 
common diseases of childhood, and especially the exanthemata. Cervical 
adenitis should he traced to its source and the cause removed whenever 
possible. [The same may he said for all forms of enlarged glands. Even 
when the cause cannot he removed the glands should he treated. — ^Editor.] 
The tendency to catarrhal attacks is sufficient to justify every care. Such 
susceptibility in a child always suggests poor resistance, respiration ab- 
normalities, and nutritional errors. A persevering “outdoor treatment” 
in such cases will go far toward restoration to the normal. 

It is held by some — Major Woodruff, for instance — that exposure to 
the direct sun’s rays is injurious. Be this as it may, a prolonged expo- 
sure to direct sunlight during the warm weather is certainly uncom- 
fortable even for an adult, and the infant should be protected against it. 
When the means is at hand for sleeping out of doors, on properly pro- 
tected porches or balconies, it is no doubt an excellent practice and at 
least unobjectionable ; but when elaborate effort has to be made, at the 
cost of convenience to the rest of the household, the advantages to be 
gained are by no means commensurate with the trouble. When, however, 
there is reason to suspect a predisposition on the part of the child, or there 
is a history of exposure to infection, no pains should be spared to inure 
the child to an open air life day and night. 

With the development of the child to an age of understanding, a suffi- 
cient amount of hygienic instruction can, with a little care and tact, be 
introduced to make even a very young child a valuable auxiliary in its 
own protection, although it must be confessed no great reliance can safely 
be placed upon this point. Most young children are prone to “eat their 
peck of dirt” if given the opportunity. Nevertheless, something may 
be gained by repeated properly directed admonition. 

With the advent of school years more can be accomplished. In many 
public schools there is at present a wisely conceived plan of hygienic 
instruction as a part of the curriculum from the primary grades upward. 
It does not invariably work out satisfactorily, and has been known in 
some instances to result in most absurd and grotesque conceptions on 
the part of the young mind, but the plan on the whole is a good one. 

In many parts of the country antituherculosis societies have issued 
leaflets applicable to children, and there can be no doubt that in many 
instances these have served an excellent purpose. 

Knopf’s Schedule of Buies for School Children is very generally 
adopted, and has been found satisfactory in being easily understood and 
applied by the child of average intelligence, even in the lower grades ; 
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DB. KNOPP’S BULES POE CHILDEBN 

“Do not spit except in a spittoon, a piece of elotli, or a handkercliief 
used for that purpose alone. On your return home have the cloth burned 
by your mother, or the handkerchief put in the water until ready for the 
wash. 

Never spit on a slate, floor, playground, or sidewalk. 

Do not put your fingers into your mouth. 

Do not pick your nose or wipe it on your hand or sleeve. 

Do not wet your fingers in your mouth when turning the leaves of 
books. 

Do not put pencils in your mouth or wet them with your lips. 

Do not hold money in your mouth. 

Do not put pins in your mouth. 

Do not put anything in your mouth except food and drink. 

Do not swap apple cores, candy, chewing gum, half-eaten food, whistles, 
bean blowers, or anything that is put in the mouth. 

Peel or wash your fruit before eating it. 

Never sneeze or cough in a person’s face. Turn your face to one side 
or hold a handkerchief before your mouth. 

Keep your face, hands, and fingernails clean. Wash your hands with 
soap and water before each meal. 

When you don’t feel well, have cut yourself, or have been hurt by 
others, do not be afraid to report to the teacher. 

Keep yourself just as clean at home as you do at school. 

Clean your teeth with toothbrush and water, if possible, after each 
meal; but at least on getting up in the morning and on going to bed at 
night. 

Do not kiss anyone on the mouth ox allow anybody to do so to you. 

Learn to love fresh air and learn to breathe deeply and do it often.” 

A child, it must be remembered, requires much sleep — ten hours is 
none too much up to adolescence, and it is always wise to insist upon a 
regularity of habit in this respect, as in all others that pertain to a child’s 
daily routine. There is little danger in overdoing calisthenics and all 
outdoor exercise at this age, and these should be encouraged. The gen- 
erality of children are not prone to overstudy or mental concentration, 
yet exceptions are sufifieiently common to justify a note of warning in this 
regard. Modern educational methods with children are probably not 
ideal, and with a very conscientious child impose a dangerous strain 
which must be guarded against. 

Eor tuberculou.s children or those who have been exposed to infec- 
tion, or are presumably predisposed to the disease, there have recently 
been established in some cities in this country and abroad open air schools. 
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These have proved a success wherever they have been tried, and the plan 
merits a wider adoption. One of several such schools established in the 
Xew York public school system largely through the efforts of Doctor 
John W. Brannon is illustrated in Figs. 2 and 3. 



Fig. 2. — ^Frbsh Air Class for Anemic Children, Public School 21, Mott Street. The 
first established in the Public School buildings of New York City. Midwinter. (Courtesy 
of John W. Brannon, M.D.) 


To what, extent the young boy or girl shall be instructed in matters 
of the sexual perversions common to that age is a delicate and difiScult 
question. Undoubtedly the wise parent is the proper person to advise, 
but often such a matter is beyond the tact and judgment of the parent 
where the boy is concerned. In such cases the family physician can 
usually be of the greatest service as an adviser. 

Children should have a cleansing bath at least once, and preferably 
twice, a week, and should be taught early the value of a morning sponge, 
shower, or plunge bath. Swimming is an excellent and healthful form 
of exercise, but easily carried to excess, especially with boys given the 
opportunity. In short, almost every form of exercise in the open air is 
beneficial, and should be encouraged during the years before adolescence. 
At the same time careful instruction along the lines indicated is helpful 
and protective, and, if given with judgment, free from objections. On| 
must, however, bear in mind that childhood is the most impressionabl 
period of life, and in all instruction and admonition the greatest care 
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needful to avoid producing morbid impressions of the pathologic. It 
should be the rule to encourage the child in, and emphasize the value of, 
doing what is healthful rather than to point out the dangers of doing 
what is unhealthful. 



Fig. 3. — ^Rest Hour in Public School 21. Spring, Classroom to the left. Note the pivoted 
vrindows. (Courtesy of John W. Brannon, M.D.) 

Youth. — ^With the passing of adolescence the problems of prevention 
assume a somewhat different aspect. Contrary to the habits of childhood, 
those of youth tend to excess, both mental and physical. Overstrain is an 
acknowledged predisposing factor in many diseases, and a freq[uent pre- 
cursor of tuberculosis. 

A conscientious student is very apt to neglect necessary outdoor recrea- 
tion and to develop a sedentary indoor life — itself dangerous enough, 
but which, when coupled with ambition for school or college honors, be- 
comes a real menace to the health of the youth. On the other hand, quite 
as serious a menace is the modern method of competition for athletic 
honors, the more so perhaps because it appeals to the taste of the larger 
class of student folk. The development of tuberculosis following more or 
less closely upon severe athletic training is a matter of frequent observa- 
tion. It is a common fallacy to imagine athletes to be comparatively im- 
mune to infection. On the contrary, it is probable that susceptibility 
is increased by severe physical exercise, and is known to be so where this 
is carried to excess. 

In one division of Loomis Sanatorium, during five years ending 
October 31, 1910, of 857 patients treated in all stages of the disease, 59 
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(6.8 per cent.) gave a dej&nite history of severe athletic training pre- 
vious to the development of the disease. 

It is unnecessary to more than mention the dangers of youthful in- 
temperance in the common vices of that period. Fortunately, the use of 
alcohol and even of tobacco is becoming to an increasing extent unpopular, 
and, for whatever reason this be so, it is a much more powerful deterrent 
to the youth than any amount of advice based solely upon hygienic 
grounds. Sexual excesses, late hours, and dietetic errors are dangers 
which do not threaten youth as seriously as they do a somewhat later 
period of life, hut, of course, should be guarded against at any age. Every 
boy and girl should early have it instilled into their minds that the most 
perfect physical and mental development of which they are individually 
capable depends absolutely upon a clean, regular, and well balanced life. 
They should be early taught that, while it is possible for them to sur- 
vive abuse and excesses over perhaps a considerable period, each and every 
indulgence of this sort will leave an ineradicable scar, and to just that 
extent prevent the highest development of both mind and body. Con- 
tinued indulgence will inevitably break down the strongest constitutional 
resistance, and open the doors to invalidism, among the protean forms of 
which none is more common than tuberculosis. 

Occupation. — In America the choice of an occupation is within the 
capacity of most young men and women. Fortunately, science has done 
much to mitigate the dangers of many occupations formerly classed among 
those inimical to health, so that with the healthy and robust there is com- 
parative safety in leaving the selection to the tastes of the individual; 
but when there is a predisposition to tuberculosis, or a suspicion of a 
possible latent infection, the choice of a life work becomes an exceedingly 
important matter. 

It is always wise to remind the youth about to enter upon a voca- 
tion that, in most eases, barring certain really dangerous occupations, the 
nature of his employment is of less importance to health than is the char- 
acter of his recreation. In other words, that sixteen hours devoted to 
sleep and healthful outdoor recreation, properly balanced, will more than 
offset any ill effects from eight hours’ work, almost irrespective of the 
nature of the work. One whose occupation is of a sedentary character 
should cultivate a taste for out of door exercise during the hours of recrea- 
tion. An occupation involving close mental application should he bal- 
anced by recreation as far as possible differing in character, and, per 
contra, work involving physical strain should be balanced by suitable 
mental diversion. Every professional man or woman will find it advan- 
tageous to cultivate some innocent hobby or fad. The diversion is stim- 
ulating and restful, and cannot fail to promote health and immunity. 

The onset of tuberculosis is not infrequently sudden and without 
recognizable premonitory signs, and, in such cases, aside from following 
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a general hygienic rule of life, it cannot be guarded against. On the 
other hand, there is usually a train of more or less characteristic phe- 
nomena antedating the development of the disease. These should be rec- 
ognized by the physician as at least ominous, and it is far better to pre- 
scribe strict precautionary measures when they may not seem absolutely 
necessary than by neglect of such precautions to permit the development 
of the disease. 

Digestive disturbances and loss of weight, a feeling of lassitude, 
fatigue on comparatively slight exertion, a tendency to frequent catarrhs 
of the air passages, anemia, loss of appetite, and irritability of temper 
are symptoms which appear so frequently in the early history of the 
consumptive, prior to the development of recognizable disease, that they 
are by some taken to indicate the incipiency of tuberculosis rather than 
predisposing factors to the disease. Be that as it may, their development 
in the first few decades of a strenuous business or professional career, 
or during student life, should be considered of sufficiently serious im- 
portance to justify radical changes in the life and habits of the individ- 
ual. 

Marriage. — It is difficult, if not impossible, to control or regulate 
domestic relations, and marriage in particular, by any rule of health, 
desirable as it might be in theory to do so. The science of eugenics has not 
yet progressed so far as to appreciably influence the laws of affinity even 
among the most enlightened of mankind. From time to time legisla- 
tors, with more zeal than perspicacity, have endeavored to pass laws pre- 
venting the marriage of the unfit, but have naturally failed. Such prob- 
lems cannot be solved by legislative enactment. Yet the question is con- 
stantly put to the physician: is the marriage of a healthy person to one 
who has or has had tuberculosis permissible ? And it is by no means an 
easy question to answer. As relates to prophylaxis, there are two points 
only to be considered: (a) the effect upon the healthy party to the mar- 
riage, and (b) the effect upon the progeny. As to the former, open tu- 
berculosis is an infectious disease, and marriage in such a case involves 
a prolonged and constant exposure on the part of the healthy individual. 
On the other hand, a closed lesion completely arrested or healed does not 
involve any known risk to the healthy. So far, then, as concerns the first 
point, one should advise uncompromisingly against marriage in the case of 
open tuberculosis, but may sanction it in the ease of a closed or healed 
lesion when a sufficient test of time justifies the belief that the healing 
is permanent. 

As to the second point — the effect upon the progeny — so vast a field 
for discussion is opened by the questions which are thus raised that it 
is quite without the capacity of this article to consider them. The pres- 
ent mind on the subject is, almost without exception, agreed that tuber- 
culosis is not hereditary in the ordinary meaning of the term, although 
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the researches of Schmorl and Koekel (26), and more recently of Warthin 
and Cowie (30), prove that placental tuberculosis is not only an ob- 
served fact, but probably of not infrequent occurrence in the case of a 
tuberculous mother. Whether the bacillus can be transferred readily from 
the placenta to the fetus, however, is doubtful. In any case the direct 
transmission of the bacillus from the mother to the fetus is so rare as to 
be practically a negligible factor. In the case of a tuberculous father 
the chance of transmission is far more improbable and has never been 
demonstrated. This phase of the subject, however, is of less practical im- 
portance than is the question of transmission of organic defects from 
parent, to child — defects which are not easily discernible nor obviously 
traceable to the parent, but which are sometimes characterized by an 
apparently lessened resistance to infection as the child develops. 

The recent statistical investigations of Mr. Karl Pierson strongly 
indicate that the frequency of tuberculosis among the children of tuber- 
culous parents is greater than can be satisfactorily explained by infection 
independent of some organic predisposition or inheritance, and, in short, 
that the progeny of tuberculous parents have not the same chance for 
physical robustness and resistance to disease that obtain among the chil- 
dren of healthy parentage. On the other hand, it is not uncommon to 
see a family of apparently strong, healthy children of a tuberculous 
mother reach maturity without developing an apparent tendency to the 
disease. These are points which should be frankly made clear whenever 
the question is raised of marriage between persons one or both of whom 
are tuberculous. 

Precautions to Be Observed in the Presence of Tuberculosis. — 

A conscientious and properly instructed consumptive, who is not helpless, 
is a safe member of a household. Such an one will instinctively avoid ex- 
posing others to infection by the observance of certain precautions and 
the avoidance of unnecessary personal contact, especially with young 
children. On the other hand, a careless, uninstructed, or unscrupulous 
person, with an open tuberculous lesion, is a constant source of danger to 
all about him. Invalids whose disease has progressed so far as to make 
them comparatively helpless 'are also a source of danger, however well 
intentioned they may be, although in such cases the danger zone is, by 
reason of their close confinement, much more circumscribed. It occa- 
sionally happens that through a mistaken sense of kindness or delicacy 
healthy members of a family fail to insist upon the carrying out of proper 
precautions for fear of hurting the feelings of the invalid, even when the 
latter is really anxious to conform to the necessary rules of safety. In 
such cases, of course, the same danger exists as with the careless consump- 
tive. 

following are the simple rules and safeguards adopted to prevent in- 
fection in every well-conducted sanatorium. They have proved over a 
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long period of time to be efficient in preventing the spread of the disease 
from the sick to the well, even where the contact is necessarily close and 
constant, as it must be in such institutions : 

(1) All sputum and other excretion arising from or coming in con- 
tact with a possible disease focus must be deposited in a sititable recep- 
tacle, which can be easily and thoroughly cleansed and sterilized or, pref- 
erably, burned. 

(2) Since the droplets of mucus and saliva expelled by the act of 
coughing, sneezing, and, in some instances, laughing and talking are 
known frequently to contain tubercle bacilli and are consequently capable 
of conveying infection, a gauze or paper handkerchief should be held be- 
fore the mouth always when cotighing and sneezing, and, in the eases of 
certain individuals, when talking or laughing, and such gauze or paper 
handkerchief promptly collected and burned by the attendant at least once 
daily. 

(3) Toothpicks, fruit cores, cigar and cigarette butts, and all other 
articles coming in contact with the mouth must be deposited with the 
sputum and destroyed with the latter. 

(4) The use of a toothbrush and antiseptic mouth wash and gargle, 
at least two or three times daily, is strongly recommended. They should 
be used over a toilet or other vessel intended for the purpose, and never 
over a wash basin or bath tub. 

(5) The hands and face should be frequently washed with warm 
water and soap and the nails kept short and clean. 

(6) Men are advised to shave the beard and mustache or at least to 
wear them clipped short, to prevent the lodgment and retention of par- 
ticles of sputum thereon. 

(7) When there is reason to suspect a tuberculous involvement of 
the bowels or urinary tract, a separate vessel should be used to receive 
the discharges and the latter disinfected before being deposited in the 
common toilet basin. 

These rules apply to the acts of the patients themselves, and are evi- 
dently sufficient to prevent direct conveyance of infection. 

There are other duties, however, which devolve upon the attendant, 
or in the case of the home upon the housekeeper, and which are almost 
as important in the process of safeguarding the healthy who are obliged 
to come into more or less close contact with the sick. 

Dishes and Eating Utensils . — ^In the case of a bedridden patient 
whose food is served separately individual utensils, napkins, etc., should 
be used, and eared for separately, although this is not necessary if it en- 
tails much inconvenience, and, when the invalid can take his or her meals 
with the rest of the family or in a public dining room, it is not necessary 
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to have an individual service. It has been shown (J. Woods Price) that 
there is no danger of infection from dishes and eating utensils if they 
be thoroughly cleansed with hot water and soap, such as is done by every 
careful housekeeper. Such articles as can be immersed in boiling water 
should, however, as a matter of special precaution, be so treated. 

If napkins are used for more than one meal they should be carefully 
kept by themselves in a paper or linen envelope rather than a ring, to 
avoid contact with the napkins of others. 

Bedding and Personal Clothing . — ^When woolen blankets, quilts, or 
other bed covering are used, which cannot be frequently subjected to 
sterilization by heat, a strip of cotton or linen covering should be fastened 
by safety pins or basting to the edge nearest the patient’s head and changed 
as frequently as is required. The counterpane or outside covering should 
be of washable material. 

Laundry . — All articles of personal clothing, bedding, napkins, etc., 
which have come in. contact with the patient should be handled as little 
as possible and not put into the general ^Svash” until they have been 
carbolized, subjected to live steam or boiling water, or otherwise disin- 
fected. Meantime they should be deposited in a cotton, linen, or paper 
bag suitable for the purpose. When such precautions are observed, there 
is no danger of infection on the part of laundry workers. 

Sweeping and Dusting . — An apartment occupied by a tuberculous in- 
valid should be frequently cleansed. “Dry sweeping” is, however, most 
objectionable. If the floor is covered by a carpet and a vacuum cleaner 
is not available, the carpet should be moistened, preferably with an anti- 
septic solution, and a wet broom used. In the ease of a , bare floor it 
should be wiped with a damp cloth. The walls, picture rail, w’indow 
ledges, furniture, etc., should also be wiped with cloths dampened with 
an antiseptic solution. The use of feather dusters is objectionable in 
any ease, and removal of dust should always be effected by means of a 
dampened dust cloth. Whenever possible, a vacuum cleaner is preferable 
to other means for superficial cleansing of an apartment. 

The effectiveness of the measures for protection which have been out- 
lined will depend, of course, upon the intelligence and conscientiousness 
with which they are carried out in any ease. Wherever they have been 
faithfully executed they have succeeded over a period of many years in 
preventing the infection of healthy attendants, physicians, nurses, and 
servants in institutions devoted to the treatment of all forms of tuber- 
culosis, and they are no less applicable in the home and boarding house 
than in the institution, although it is obviously more difficult to enforce 
them in the former. 
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TREATMENT 

General Considerations 

“In many diseases physicians may safely adopt, as the result of their 
experience, a routine practice, chiefly modified hy the degree of violence 
in the symptoms. It is not so in phthisis ; for there is no malady which 
assumes so many protean forms, and is attended hy such diversified com- 
plications” (Samuel Morton, 19). 

Morton might have added that there is no disease in which apparent 
brilliant success in treatment is so frequently followed by discouraging 
relapse, and none in which an apparently hopeless situation more often 
results in a spectacular improvement. 

The incipiency of the disease is often hidden in a long train of vague 
symptoms, sometimes extending over many years; while, again, it breaks 
upon an apparently normal individual with the suddenness and violence 
of an acute infection. In either case the disease is apt to follow a varied 
course of alternate exacerbations and arrests through a long period. 

There is no disease which more sorely taxes the fortitude and con- 
stancy of the patient, or the equanimity and forbearance of the physician. 

Prognosis in tuberculosis is notoriously uncertain both as to final out- 
come and duration of disease. 

It is by all means essential, therefore, that at the very beginning of 
treatment the relations of physician and patient should be established 
upon a firm basis of mutual understanding. Mothing is to be gained and 
often much that is vital to the patient is lost by making light of the in- 
fection no matter at how early a stage it is discovered. 

At best treatment will necessarily have to be extended over a long 
period of more or less tedious and expensive inactivity. It cannot be 
assumed that any ease, however mild, is cured in less than two years after 
all symptoms of the disease have disappeared. This should be borne in 
mind by the physician and early impressed upon the patient. It is the 
first requisite to intelligent medical advice in such cases. 

The factors upon which advice and treatment will depend in any in- 
dividual case are, in the order of their importance: 

(a) The stage and duration of the disease. 

(b) The financial condition of the patient. 

(e) The social condition, previous habits, and the temperament of 
the patient 

(d) The patient’s age. 

With a clear understanding on these points the physician is in a posi- 
tion to advise to the best advantage whether the patient is to be 
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(1) Sent to a sanatorium. 

(3) Treated at home. 

(3) Sent to an “open” health resort. 

(4) Treated at a dispensary, or 

(5) Treated in a hospital. 

Whether he is to be separated from his family and whether he is to be 
permitted to attend in whole or in part to his business. 

There is no known specific for tuberculosis. Each ease presents in- 
dividual requirements, which will to some extent modify the treatment. 
Individualization is, in fact, the keynote of success in whatever course is 
prescribed. This is no less true in the sanatorium than in the home or 
in the dispensary. 

The essential elements in the treatment of tuberculosis are; 

Open air life. 

A suitable regime of rest and exercise. 

A properly balanced generous diet suited to the individual, and the 
treatment and management of symptoms and complications. 

To which may be added special measures, such as tuberculin in 
suitable cases ; topical remedies, such as medicated inhalations ; mechanical 
procedures, etc., and the employment of vaccines other than derivatives of 
tubercle bacilli. 

The whole to be constantly and rigidly under an intelligent medical 
supervision. 

Selection of Cases for the Sanatorium. — ^Every patient, from whatever 
walk in life, presenting a reasonable prospect of material improvement 
or “arrest” of the disease should, if possible, be given the advantage of 
at least a preliminary course of treatment and instruction in a sanatorium. 
In no other way will he so readily learn the value and rationale of strict 
adherence to a r%ime. It has been urged against the method that there 
is provision for but a small percentage of all suitable cases, and that, 
therefore, it is one which is not generally applicable. But within the past 
few years a great number of such institutions have been established, es- 
pecially in America, so that, while there is still lacking adequate provi- 
sion, it is possible to extend the benefits of the sanatorium to a much lar- 
ger number than was formerly the case. 

The stage and duration of the disease will, of course, determine the 
eligibility of a patient for sanatorium treatment. As a rule, the earlier 
the stage and milder the symptoms the more favorable is the ease for the 
sanatorium, but there are many patients with advanced and long-standing 
lesions, yet with excellent constitutional resistance, who, if they have not 
already had a sanatorium training, will greatly benefit by a few months 
in the institution ; results in this class are often most gratifying. On the 
other hand, far advanced febrile and acute eases, and those which present 
tuberculous or other complications requiring indefinite bed treatment, 
32 B 
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should not be sent to the sanatorium at least until a remission of symp- 
toms, under hospital or home management, justifies it. 

Happily, financial considerations are no longer a serious hindrance. 
There is available now in almost every country an increasing provision 
for sanatorium treatment of the poor — as a rule, near their homes ; while 
the well-to-do may be sent to more distant private institutions. The so- 
cial condition likewise offers little or no obstacle, so far at least as con- 
cerns an “educational” sojourn in the sanatorium. 

The age of the patient is of more significance. Infants are best treated 
at home, if the environment and other conditions permit; otheinvise in a 
hospital. Young children up to puberty require special care and atten- 
tion. Educational features should form a part of the institutional regime 
in such eases; while other special measures adapted to the peculiar re- 
quirements of the child make it advisable to treat tuberculous children 
in special institutions rather than in regular sanatoria. Children, on the 
other hand, respond very favorably to suitable institutional care and 
treatment, and should be given the benefit of such wherever suitable in- 
stitutions are available. 

Patients past sixty years of age are unsuitable, as a rule, for sana- 
torium life and discipline. The ordinary routine is difficult and irksome 
to old people, and in the majority of these cases the “game is not worth 
the candle.” 

Lawrason Brown considers as favorable for sanatorium treatment, in 
general, all “'incipient” and “moderately advanced” cases; patients with 
slight tuberculous complications, such as superficial ulceration on one 
vocal cord; slight interarytenoid thickening; fistula in ano; patients with 
slight constitutional disturbances, but extensive physical signs due to 
pleurisy. He considers as unfavorable for the sanatorium patients under 
fifteen and much over fifty years of age; all “far advanced” or hopeless 
cases; patients with serious tuberculous complications or with albumi- 
nuria; diabetes; a persistent diazo reaction; chronic diarrhea; melan- 
cholia, profound neurasthenia, or pregnancy; former patients who have 
relapsed; those with pronounced symptoms out of proportion to physical 
signs ; persistent tachycardia or pyrexia ; those who have steadily declined 
since the onset with continued loss of weight in spite of hyperalimentation, 
and those with marked dyspnea on slight exertion; patients with lesions 
extending over more than one lobe, and those with cavity (4). 

Latham believes that it is difficult to lay down rules as to cases un- 
suitable for sanatorium treatment. He contends that each case should be 
judged on its individual merits, and that much depends upon the char- 
acter of the home surroundings. But he would exclude eases with exten- 
sive excavation in both lungs; eases with persistent diarrhea, high fever, 
and great debility — at least until these symptoms have yielded to treat- 
ment at home. Patients should also be excluded who are suffering from 
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ehronic aleoholism and those who have severe cardiac complications, al- 
buminuria, or diabetes (15). 

The following plan governing the admission of patients to the Adiron- 
dack Cottage Sanitarium has been in force for the past ten years or more : 

Eirst, is ascertained the duration of the disease and whether the pa- 
tient has or has not steadily declined since then. Second, the present 
status of the patient is noted with particular reference to the amount of 
fever, sweats, cough, and expectoration. Third, chief importance is at- 
tached to rational symptoms rather than to physical signs. 

Those favorable for admission are: (a) pleuritic cases; (b) patients 
with fair nutrition and slight impairment of health; (c) eases beginning 
with hemoptysis, without constitutional impairment; (d) incipient cases. 

Those unsuitable for admission are; (a) eases which have steadily 
declined since onset ; (b) eases showing a preponderance of constitutional 
impairment over comparatively slight physical signs; (e) those present- 
ing complications, especially laryngeal, glandular, intestinal, bladder, re- 
nal, or joint affections; (d) all septic eases showing type of periodic 
hectic fever. 

All sanatoria aim to receive, as far as possible, early, mild, and uncom- 
plicated cases. The best results are doubtless secured with such patients, 
but it has been long recognized that more advanced cases and those pre- 
senting some of the less serious complications often do very well under 
sanatorium treatment, and whenever possible such patients should be given 
the advantages of a trial at least in the sanatorium. 

Patients whose disease is extensive and obviously progressive, with 
marked cavity and fever which does not tend to subside with absolute 
rest, are certainly not suitable for sanatorium life, and should be eared 
for at home or in a hospital. On the other hand, excellent results are 
often obtained in eases with extensive physical signs and even consider- 
able excavation when the constitutional resistance is good, and there is a 
fairly prompt response to rest in the open air and suitable diet. An 
“arrest” of the disease in such cases may be looked for under sanatorium 
treatment. The same is true with regard to certain complications which 
were formerly considered as contraindicating treatment in the sanatorium, 
as, for instance, tuberculous laryngitis. It is true that an extensive in- 
filtration, with or without ulceration, causing more or less edema of the 
mucosa, dysphagia, and painful deglutition, is an extremely serious com- 
plication and is seldom amenable to any form of treatment. On the other 
hand, moderate infiltration and ulceration, especially when confined to one 
aide of the larynx and unattended by symptoms which interfere with 
nutrition, are very common complications of pulmonary tuberculosis, often 
passing unrecognized and frequently yielding to simple treatment and 
rest. Such complications should not, therefore, contraindicate sanatorium 
treatment, where, as a rule, the patient will enjoy the best opportunity for 
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recovery and where the complication may be most conveniently treated. 
Glandular complications also are not necessarily prohibitive. Cervical 
adenitis often yields to a hygienic-dietetic treatment alone, and unless very 
extensive is an indication for tuberculin treatment in connection with 
sanatorium regime. Slight albuminuria is present at some stage of the 
disease in about one-half of all cases. When transitory and unaccom- 
panied by casts, it is probably not of serious significance; in fact, it is, 
in many instances, due to dietetic indiscretions arising from hyperali- 
mentation and can be best controlled in an institution. Albuminuria with 
casts constitutes a more serious and significant complication, and yet one 
which is not uncommon. 

Of the last 307 cases discharged from one division of Loomis Sana- 
torium prior to August, 1911, sixty-seven (21.8 per cent.) had albumin 
and casts in the urine, either temporarily or constantly, during residence. 
Of these sixty-seven only nineteen made any lasting improvement under 
treatment. 

In a sanatorium in which there is adequate infirmary or hospital pro- 
vision many patients who would otherwise have to be rejected may be 
admitted for a period of observation before final decision. Such a plan 
works out very satisfactorily and merits a wider adoption. 

One thing must be borne in mind, however. The sanatorium is not 
a suitable place for bedridden, hopeless, or seriously complicated cases. 
When there is ample hospital or infirmary accommodation, as has been 
said, a trial may be -given acute or apparently progressive cases with the 
hope that the regime and the change of environment will effect a sub- 
stantial betterment. If the latter is not promptly forthcoming, however, 
the patient should be sent home or to a hospital adapted to the care of 
such cases, and it is a still better plan to make the initial effort at the 
home or the hospital for advanced cases, and then, if it proves effective, 
to send the patient later to the sanatorium. Such a course will often 
save the patient and his family painful disappointment and a fruitless 
journey. 

To sum up, then, every tuberculous individual presenting no prohibi- 
tory symptoms or complications should be given the undoubted advantage 
of at least a preliminary course of treatment and education in the sana- 
torium. The selection of suitable cases for the sanatorium is not a mat- 
ter which can be decided by rule, but must depend upon a careful study 
of the case. Each case should be considered individually and upon its 
own merits. 

Climatic Considerations. — ^The selection of a suitable climate is a 
more difficult problem. It has been said that, ‘^while no climate is 
specific, many climates are useful,’^ and this is no doubt true. Here, 
again, the factors which must determine the selection are individual. 
It must be remembered that tuberculosis develops in all climates and re- 
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eoveries are likewise made in all climates. Elick and others have con- 
tended that there is no vahae whatever in climate in the treatment of 
tuberculosis, but with such an opinion few can agree. On the other hand, 
the extravagant claims of some climatologists go to extremes in the other 
direction. Doubtless it is much more important to the welfare of the 
patient how he lives than where he lives, and modem experience has shown 
that, given the same care, supervision, and dietetic regime, a tubercu- 
lous invalid will do about as well in one locality as another. There are, 
however, certain indications for climatic treatment which present from 
time to time and which cannot wisely be ignored. 

Many patients respond surprisingly to climatic change, seemingly 
regardless of the nature of the change, while others undoubtedly show 
more rapid improvement under certain climatic conditions. “The only 
way to determine the possibility of the beneficial action of a given cli- 
mate is by giving it a trial” (8). However, there are certain principles 
on which it is well to base climate prescriptions, and which, if followed, 
cannot lead one far astray. 

Copious expectoration, in the absence of extensive cavitation, is best 
treated in a dry atmosphere and at an altitude above 4,000 feet, unless 
the patient is past fifty years of age or there is present some contrain- 
dicating complication (arteriosclerosis, nephritis, uncompensated cardiac 
lesion, etc.). Early cases in the young and middle-aged do well in al- 
most any climate, but are more favorably situated at an altitude above 
1,000 feet and in a cold climate. 

Elderly people do better, as a rule, at very moderate elevations and 
in a mild temperature. Laryngeal cases are more comfortable and prob- 
ably more favorably situated in a mild, moderately moist atmosphere. 

Patients whose disease is complicated by persistent albuminuria or 
nephritis do better in mild climates with little or no elevation. 

It is generally believed that tuberculous children do better in marine 
climates, and in France most institutions for the treatment of these 
little sufferers are located on the coast. Forchheimer recommends long 
sea voyages for tuberculous invalids convalescing from intercurrent acute 
infections, such as influenza, or for relapse due to overwork, provided 
there are no serious complications. 

Samuel Morton (19), writing in the early part of the nineteenth 
century, strongly advocated sea voyages which, as only sailing vessels were 
available, were long; and a sojourn in the West Indies, Madeira, or the 
Canaries, and cites many cases where such a course proved of great value. 

Sea voyages have grown out of fashion in tuberculosis therapeutics of 
late years, probably chiefly because of the difficulty in commanding other 
conditions now known to be important factors in treatment. If it were 
possible, however, to give a tuberculous invalid other essentials to the 
“cure” — e. g., the proper medical supervision, suitable diet, etc. — ^while 
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at sea, it would seem reasonable to expect much benefit in certain cases 
from long voyages. 

Climates may be grouped conveniently for present purposes into high, 
dry climates, such as the Rocky Mountain plateaux of New Mexico and 
Colorado; the region about Quito in Ecuador, and most of the great 
plateau of the Andes. 

Low, dry climates, including the great desert of Arizona, Egypt, and 
portions of Southern California ; high, moderately moist climates, such 
as may be found in the British Columbia Rockies ; the high Swiss Alpine 
resorts, and certain sections of the Tyrol. 

Climates combining moderate altitude, moderate dryness, with more 
or less wide temperature range between winter and summer, such as the 
Adirondacks, the Catskills, and the Asheville region in this country ; parts 
of the Black Eorest, and the Taunus Mountains in Germany, etc. 

Low, moist, and moderately dry climates, including Florida ; portions 
of Southern California on the coast, Georgia in the neighborhood of Au- 
gusta, and South Carolina about Aiken; the Riviera, both French and 
Italian, etc. 

Marine climates, which vary in temperature and to some extent in 
other atmospheric conditions, are obtainable in long sea voyages. Such 
climatic treatment, with very favorable accessory conditions, was until a 
few years ago furnished invalids in an annual cruise from London to 
New Zealand and Australia and return by way of the Cape of Good 
Hope in a sailing vessel especially fitted out for the purpose. Results 
were said to be gratifying in pulmonary cases, but no reliable data are 
available. 

Selection of a climate for the “incipient” or “moderately advanced” 
and uncomplicated case should be made on grounds of convenience to the 
patient. Such eases usually do better in a somewhat rigorous climate, 
irrespective of altitude, provided other elements in treatment are avail- 
able. High altitude is not contraindicated with this class, but, on the 
other hand, it is not essential. 

Elderly people, as a rule, do not react favorably to extreme cold or 
high altitudes, and should be sent to- low, dry climates. 

Complications, such as chronic nephritis, poorly compensated cardiac 
lesions, and severe laryngeal involvement, do better in low, moderately 
moist climates. 

Joint affections, particularly in the young, are especially favorable 
for high, dry climates where there is little wind and a marked diather- 
mancy, a point which has been demonstrated by Rollier in Leysin. See 
Figs. 4 and 5. 

Advanced cases, with extensive or progressive cavitation, are more 
comfortable in low, dry, or moderately moist climates. 

The advantages to be expected from a change of climate arise quite 
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Figs. 4 and 5, — Clinic of Dr* E^ollieb, Letsin (Vaud), Switzerland. Bone and joint tuber- 
culosis in children treated in the open air at high altitudes (5,000 to 7,000 feet). These pa- 
tients, even in winter, were exposed naked in the open air, in the sunshine, without discomfort 
or untoward effects, and with remarkably beneficial results. 
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as mnch in all probability from the psychical as from the physiological 
effect. ITo doubt the change itself is an important factor. To-day, -with 
the convenient means for rapid transportation, a few days suffice to re- 
move a patient from the harsh winds, variable temperature, and cloudy 
skies of the New England coast to the dry, rarefied atmosphere and 
eternal sunshine of New Mexico, or the mild, equable temperatures of 
Southern California. The change is radical and the response is of- 
ten quick and favorable, although, unfortunately, it is not always per- 
manent. A century ago, when transportation facilities would not 
permit of such a journey, physicians were wont to send their patients 
from New York and Philadelphia into the pine country of New 
Jersey, with astonishingly good results — ^no doubt quite as spectacu- 
lar as are attained nowadays by the longer journey and more radical 
change. 

Morton (19), commenting on this phenomenon, attributed the im- 
provement, in large measure, to the change itself. He recognized also 
the value of both extremes of heat and cold in the therapeutics of phthisis, 
and boldly prescribed the frozen winters of Mackinac or the warmth of 
the tropical islands, according to individual circumstances, and cites many 
excellent results in both instances. The three elements which determine 
the characteristics of a climate are: (a) temperature, (b) humidity, 
and (c) barometric pressure. An infinite variety of meteorological con- 
ditions is thus produced, regulated by altitude, distance from large bodies 
of water, latitude, and the influence of geographical surroundings. Many 
classifications of climate have been made by various climatologists — some 
very elaborate and complex, some entirely geographical, others physio- 
logical. Medical climatology finds the latter basis of classification most 
convenient, and for practical application to the needs of tuberculous in- 
valids Sewall’s suggestion is an excellent one: ‘^According to this prin- 
ciple climate may be divided into two general groups, including (1) 
those which are sedative or relaxing, or even enervating; (2) those which 
are stimulating” (14). 

After all, the chief feature in the treatment of tuberculosis is a life 
in the open air, and any climate which will favor such a life to the best 
advantage is a suitable one. 

For the young and middle-aged, in the earlier stages of the disease, 
a stimulating climate by all means. For the old, feeble, 'Tar advanced,” 
or complicated case, if a change is to be recommended at all, it must be 
in favor of a sedative or “relaxing” climate. In any ease, as pure an air 
as possible with a relatively large proportion of clear days and a reason- 
able amount of sunshine. 

Climate still holds an important place in the therapeutics of tuber- 
culosis, but it no longer occupies that preeminence which it formerly 
did. A change of air and scene is desirable in most cases, but, as has 
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been said bj Bro^m (6), “Too frequent changes of climate — a wander- 
lust — may result disastrously.” 

Many unfortunate patients spend their time, money, and energy 
seeking from place to place what is really unattainable — a climate which 
will cure tuberculosis. 

In the ordinary case it is a wise practice to select a climate which, 
in general characteristics, is similar to that in which the patient expects 
to live after his “cure,” and it is always wise to give attention first to 
the available care and comfort which the patient will receive, and to 
make the climatic conditions secondary. 

Sanatorium Treatment. — ^Hygienic-dietetic treatment, so called since 
Brehmer inaugurated the method at Groerbersdorf in 1859, consists essen- 
tially in placing the patient in the best possible environment for increas- 
ing resistance and counteracting the effects of toxins and waste by main- 
taining nutrition at its highest efficiency. 

It is the rational method, which, as has been said, “treats the patient 
rather than his disease.” It was. worked out in the sanatorium and is, 
therefore, called the sanatorium method, but it is that which must form 
the fundamental principle of all treatment of tuberculosis, whether prac- 
ticed in the institution, in the home, or in the open health resort, and 
whether it constitutes the sum total of treatment or is merely the basis 
for the elaboration of some special procedure. Briefly, it contemplates: 

(a) An almost constant life in the open air. 

(b) Kest and exercise apportioned to the individual and modified 
from time to time according to clinical indication. 

(c) A properly balanced diet suited to the individual requirements 
and also modified in accordance with changes in regime. 

In the years which have elapsed since Brehmer’s early experience 
little that is new or essentially important has been added to the excel- 
lent general scheme of treatment that he devised. There have arisen, 
however, two schools, so to speak, of sanatorium therapeutists, which dif- 
fer in that one advocates rest, more or less complete, during practically 
the whole course of treatment, while the other stands for increasing exer- 
cise, graduated to the individual capacity, and, beginning as early as is 
consistent with clinical indications, persists, in the absence of contra- 
indications, to the completion of the course. Both plans have their ad- 
vantages, and it is difficult to determine which is of more universal ap- 
plication. 

Brehmer himself advocated exercise as strenuous as the individual 
could carry out without obvious detriment. Detweiler, who was a pupil 
and former patient of Brehmer, on the other hand, was an advocate of 
rest, more or less continuous, throughout the whole course of treatment, 
and it is said that he was led to adopt his views because of harmful 
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effects upon patients whicli he had observed to follow exercise in certain 
cases. 

On one point at present all are agreed — i. e., rest, during certain 
phases of the disease and under certain conditions which arise more or 
less frequently in the course of treatment, is absolutely essential to the 
best results and to avoid irreparable mischief. On the other hand, care- 
fully graduated exercise under experienced supervision and in suitable 
eases is a most valuable auxiliary in the treatment. The subject of grad- 
uated exercise will be discussed in some detail presently. Here it is only 
necessary to say that in this matter of rest and exercise it is .difficult to 
lay down hard and fast rules. Individual indications and contraindica- 
tions have to be measured and many factors considered before an intelli- 
gent plan of procedure can be prescribed. 

Diet is another feature of the rational method \ipon which there have 
been from time to time much discussion and .some difference of opinion. 
Hyperalimentation seemed to be an obvious indication in a disease which, 
like tuberculosis, is characterized by every evidence of innutrition and 
excessive waste; and an overabundant diet with a large protein constitu- 
ent was a feature of treatment with almost all therapeutists until re- 
cently. 

This forced diet, indiscriminately applied, was, in the course of time, 
found to be harmful. The immediate effects were gratifying and some- 
times spectacular in the matter of weight gains, but, sooner or later, if 
persisted in, it produced digestive disturbances of more or less permanent 
and serious character and was not infrequently followed by nephritis and 
other complications. The protest which naturally was raised against 
forced feeding as soon as its dangers became apparent has brought about 
a salutary modification in this practice, and a more rational and scientific 
diet is the rule at present. Although a generoirs, wholesome, and, at 
the same time, a properly balanced ration is still recognized as one of 
the most important factors in treatment, a few still advocate a high pro- 
tein constituent, but the excesses of a few years ago in this regard are 
now rarely observed. 

The subject of diet in tuberculosis is of sufficient importance to jus- 
tify special consideration and will be discussed by itself presently. 

The impression has become popular that, since the armamentarium 
of the therapeutist in this disease is comprised almost exclusively of the 
three elementary factors — open air, wholesome diet, and properly balanced 
rest and exercise — ^therefore, the process is so simple that it may be 
carried out by any one, physician or layman, of ordinary intelligence 
with equal chance of success. This is an egregious fallacy which has too 
often led to disaster. The process is by no means simple. It requires an 
almost daily readjustment to the individual by one thoroughly schooled 
in the method. 
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The part played by diet in tuberculosis is of great importance, and 
to efEect the best results necessitates an unusual familiarity with the whole 
science of nutrition, and a careful study of individual peculiarities of 
metabolism. Again the crux of success in the treatment of phthisis lies 
in the proper adjustment of rest and exercise. This is a matter which, 
as will be shown presently, cannot be laid down by any rule of thumb. 
Open air and diet do not of themselves cure tuberculosis, and the sooner 
this fact is understood the sooner shall we be able to avoid some of the 
disappointments and failures which are so painfully frequent now. 

Tuberculosis, it must be remembered, is the result of a bacterial in- 
fection, and can no more be successfully treated by the patient himself 
or the tyro in medicine than can typhoid fever or diphtheria. That some 
individuals do and will continue to recover in spite of self -treatment or 
with no treatment at all is no argument to the contrary. Because a serious 
gunshot wound occasionally results in recovery without the aid of skilled 
surgery is no sufficient argument for abolishing the army medical corps. 

Management of the Individual During Stage of the Active Process. — 
Eever is one of the most constant and characteristic symptoms of tuber- 
culosis, and is almost invariably an evidence of an active process, of “auto- 
inoculation” with the products of the disease. At this stage, therefore, 
the patient should be kept in bed and as quiet as possible. If there is 
a rule of practice in the therapeutics of tuberculosis, which is generally 
applicable, this is one. Best in the open air in bed, with the same re- 
strictions, except as to diet, that would be exercised in a case of typhoid 
fever, is the most effectual and surest way which is available in the pres- 
ent state of our knowledge to bring the temperature to normal and to 
prevent destructive changes in the lung. 

The initial onset of tuberculosis and every subsequent extension of 
the disease are probably always characterized by fever, which may be 
transitory and often overlooked, or persistent over a long period, and 
constitutes the most conspicuous, and, in some instances, the only sub- 
jective, evidence of the lesion. In any case, it is an indication for rest, 
which will be effective in proportion as it approaches the absolute. 

During this period the patient should not be allowed to bathe him- 
self, to receive visitors, write letters, or read. Meals should be served 
to him in bed trays, and he should be allowed to get out of bed only for 
the purpose of using a commode (not to go to a water closet), or to sit 
in a reclining chair while his bed is being changed. Paterson even ad- 
vocates the use of a bedpan and feeding by an attendant, but such ex- 
treme measures are seldom necessary. Provided this treatment is prompt- 
ly and rigidly enforced during the initial fever, or in the case of subse- 
quent exacerbations in the earlier stages of the disease, it usually suffices, 
without other measures, to bring the temperature to normal and arrest 
the activity of the process in a comparatively short time. If a protected 
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sleeping poreli is available the patient should be kept out o£ doors, and 
where the door is sufficiently wide to permit it the bed wheeled in and 
out, as occasion demands. When this is impracticable two beds are de- 
sirable — one wdthin.and the other without the connecting door or win- 
dow, so that the patient may be brought in and out with the least possible 
exertion on his part. 

In the winter in a cold climate caution must be exercised to avoid 
undue exposure in such transfers, although the danger of “catching cold” 



Fig, 6. — De. S, A. Knopf’s Window Tent. 


is less than might be imagined. In going from a bed in a warmed room 
to one which has been exposed to the cold it is safest to warm the out- 
side bed with a warming pan or hot water bottle before the transfer is 
made. 

When an outside sleeping porch is not available an excellent device 
in the form of the window tent originated by Knopf has been found 
practicable (see Figs. 6 and 7). By this arrangement the patient has the 
benefit of oiitdoor air with little exposure and without subjecting others 
in the apartment to cold or 'drafts. 

During this period of more or less acute activity there is usually a 
loss of appetite — digestive disturbances, constipation, and a sense of “be- 
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ing sick,” best described by the term “malaise.” A symptom-complex in 
short not unlike the manifestations of any other bacterial invasion. Once 
the diagnosis is made, frequent physical examinations are distinctly in- 
advisable. The effort of coughing and of changing position and the ex- 



Fiq. 7. — Dk. S. a. Knopf’s “Star Nook,” an Outside Sleeping Cage Protected prom View 
BT Fixed Louvers, Adapted to Citt Conditions. 

eitement incident to the examination almost inevitably produce “autoin- 
oeulations” and worry on the part of the patient, and are to be avoided 
as far as possible. 

Diet should be simple and preferably in liquid or semiliquid form, 
especially during the higher range of fever, but if, as sometimes happens, 
the patient exhibits a desire for food, there is no objection to a generous 
mixed diet sufficient to satisfy the appetite. When anorexia is present 
food of the most easily digested character (preferably milk and raw eggs) 
should be given at short intervals, but under ordinary circumstances this 
will not be found necessary, and it is better to maintain the usual in- 
terval between meals to which the patient is accustomed in health (cf. 
section on diet). 

Mild purgation is desirable at the start and at intervals of one, two, 
or three weeks, as indicated. If at first the patient’s appetite is fair 
and subsequently fails after a Week or more of generous nourishing, a 
fast of a day or two is often sufficient to restore the balance without other 
recourse, and has been found an excellent and unobjectionable practice. 
During this phase cough and night sweats are usually the most trouble- 
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some symptoms. The latter should he controlled, if possible (cf. medi- 
cal treatment of symptoms), and is most readily accomplished by ab- 
solute rest in bed in the open air, with as light a covering as will suffice 
for comfort. Sponging with alcohol and prompt change of clothing should 
follow the sweat. Patients are more comfortable between sheets of soft 
flannel or outing flannel even in the warm weather. 

It is important that unnecessary cough be controlled at all stages of 
the disease, but in the presence of symptoms of activity a persistent cough 
will defeat all effort to bring the temperature to normal, and will produce 
disastrous “autoinoculations” in sjaite of every other precaution which 
may be taken. It is, therefore, essential that cough be controlled during 
this period. If simple measures fail, e. g., inhalations, counterirritation, 
etc., opium in some form is indicated — codein, heroin, or morphin, in 
doses sufficient to secure the desired results. Objection has been made 
by some to the use of an opiate for the control of cough, but, in the pres- 
ence of fever and other constitutional manifestations of active tubercu- 
losis, it is absolutely necessary to secure as perfect rest as possible if we 
are to prevent excessive and disastrous absorption of bacterial products. 
A persistent cough involves an exertion equivalent in proportion to play- 
ing tennis (a fact seldom realized), and any ill resulting from the use 
of opium to control it is far more than neutralized by the unquestionable 
beneflts resulting from a cessation of the cough. Upon the nurse in 
charge of the patient depends, in great measure, the success of the treat- 
ment. It is often a difficult matter to impress upon the mind of the 
average hospital nurse, untrained in the special care of phthisical pa- 
tients, the importance of absolute rest and what that term implies. At 
first sight it seems such an unnecessary extreme to enforce so com- 
plete inactivity upon a patient who often neither looks nor feels very 
sick. It frequently happens that a nurse who would not think of per- 
mitting the slightest indiscretion in a typhoid or pneumonia case will, 
through carelessness or ignorance of the principle involved, fail to in- 
sist upon the necessary immobilization during the active phase of tuber- 
culosis, with the result that quiescence is long postponed and irreparable 
mischief is permitted to occur. It goes without saying, therefore, that 
a thoroughly competent nurse who has the intelligence to appreciate the 
value of strict obedience, and the tact to enforce it upon the patient with 
the least possible friction, is the sine qua non in the successful treatment 
of this phase of the disease. 

The necessity for keeping the patient quiet during the feverish pe- 
riod of his disease has been long recognized, but the importance of as 
complete immobilization as it is possible to carry out has only recently 
been emphasized. The credit of introducing this particular feature into 
the therapeutics of tuberculosis is largely due to Paterson of Erimley 
Sanatorium in England. 
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By tlie older nietliod of comparative rest tlie patient was sent to bed, 
but permitted to get up to bathe, sit up to eat his meals, allowed to cough 
unless he himself complained, and usually permitted to walk some dis- 
tance, often up or down stairs, to the toilet, read, write letters, or receive 
visitors. The result was often many "weeks or months of fever, exten- 
sion of the lesion in the lung, and a marked general exhaustion of physical 
forces. By the newer method the active stage of the disease, if it is the 
initial onset, is frequently limited to from one to three weeks, and in the 
case of recrudescence to a few days, with none of the untoward and often 
disastrous results upon the general health which were formerly observed. 
The two methods are excellently illustrated in the two tenij)erature charts 
subjoined, which are taken, the one from the case history of a patient 
treated some eight years ago before the importance of absolute rest was 
fully understood, and the other from a recent case treated under the 
newer plan. 



Fia. 8 . — Temperatube Chart, Showing TJnsatispactory Kebijlt prom “Comparative*’ Rest 

WITH CONTINTJOTJS EXCESSIVE AuTOINOCHLATIONS, FOLLOWED BY PERIOD OF “ABSOLUTE 

Rest,” and Better Control of Atjtoinoctjlation. 


Temperature, while not the only practical criterion, is the most read- 
ily available means of determining the activity of a tuberculous process, 
and taken in connection with pulse rate, amount and character of the 
sputum, and such subjective symptoms as headache and malaise is a safe 
clinical guide. It is important, therefore, that the nurse or physician 
should be familiar with the peculiarities of the temperature curve in 
health and disease, and particularly in tuberculosis, in order to advise 
intelligently in these cases. 
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Body temperature varies somewhat in different individuals of the 
same sex, and in the two sexes — e. g., normal temperature in an adult 
male registers, by mouth, from 96.8° to 98° E. in early morning and 
from 98.6° to 99° F. in the evening; by rectum from 98° to 99 ° F. in 



Fig. 9. — Temperature Chart, Showing Modern Method of Controlling Autoinocula*- 
TioN BY Absolute Rest. Temperature falling to normal on sixth day. 


the morning, and from 99.6° to 100° F. in the evening, under conditions 
of rest. For an adult woman the respective range is a fraction of a 
degree higher. In children body temperature is much more easily in- 
fluenced by various physiological processes — a fact which must be taken 
into consideration when treating tuberculous children. A range of tem- 
perature exceeding two degrees during the day, therefore, in an adult 
at rest must be regarded as abnormal, and in the presence of other familiar 
symptoms may be taken as an indication of activity in a tuberculous focus 
and consequently for treatment in bed. 

Mouth temperature is considered by many as suiSciently accurate 
for practical purposes, although under conditions of exercise in cold 
weather it is often misleading. Rectal temperature, on the other hand, 
is not subject to influence by atmospheric conditions, and, while undoubt- 
edly more troublesome, is much more reliable, and consequently a safer 
guide. In this article, unless otherwise specifled, body temperatures are 
always referable to rectal observations. 

When the patient with an active lesion, either initial or recrudescent, 
has been kept on “absolute rest” until his temperature does not reach 
99° F. in the morning or 100° F. in the evening for several days (three 
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to ten days, according to circumstances), he, may be allowed to sit up 
for a half hour, go to the toilet, but not to bathe himself, and sit up in 
bed to eat his meals. If this is found not to adversely influence his tem- 
perature, his period of sitting up may be extended gradually until he is 
out of bed in a suitable reclining chair all or most of the day. Many pa- 
tients find it tiresome and uncomfortable to remain in a reclining chair 
for more than two or three hours at a time, and there can be no objection 
in such eases to varying the position occasionally by changing to a Morris 
or rocking chair. 

Many “cure chairs” have been devised for this purpose — ^most 
of them possessing some points of advantage. Whatever form is 
chosen should be so constructed as to permit of slight flexion 
of the leg on the thigh and have an adjustable back. It should 
have an upholstered removable cushion, preferably in two pieces, 
and be long enough to include the patient’s feet when lying out- 
stretched. 

The patient may now be permitted to bathe himself and should be 
encouraged to take a cool sponge or shower bath every morning. If he 
has reached this stage without indication of recurring activity, as shown 
by temperature curve, etc., exercise tests may be begun: at first a ten 
or fifteen minutes’ walk on a level path not to exceed two hundred yards. 
Prior to this the patient’s temperature has been taken at intervals of four 
hours four times daily. Now it is advisable to take the temperature im- 
mediately after the exercise and again after half an hour’s rest, lying 
down either on the bed or on the reclining chair. Usually it is prac- 
ticable to prescribe the exercise for both morning and afternoon. The 
walk may now be extended by a certain distance or by its equivalent in 
time, five minutes daily, until the patient reaches from thirty to forty- 
five minutes morning and afternoon. In most cases, with favorable prog- 
nosis and when proper caution has been exercised, the temperature will 
be found to show little variation up to a half hour’s exercise, but beyond 
this it is common to note what has been happily termed ‘^oxidation tem- 
perature” — i. e., a curve distinctly influenced by exercise. When the 
period of confinement has been a long one “oxidation temperature” is 
apt to occur on much lighter exercise than is the case where the acute 
phase has been quickly brought under control. This rise in temperature 
is, of course, physiological, and can be demonstrated in any perfectly 
normal individual, however robust and athletic, under the influence of 
exercise of sufficient amount or violence. Its characteristic is its ready 
fall to normal under rest in from twenty to thirty minutes. In the ease 
of the patient under consideration the rise will he slight at first, perhaps 
to 100° E. after the half hour’s walk, subsiding to 99.6° E. with the 
half hour’s rest. With a walk of forty-five or sixty minutes, at an ordi- 
nary gait, it is not uncommon to observe a temperature of 100.6° to 
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101° E. immediately afterward, whicli should, however, subside to nor- 
mal with the rest following. 

It is well to take an evening record occasionally, although, if appetite 
does not flag and the sputum is not increased in amount or other contra- 
indicating symptoms do not appear, one may feel very secure that noth- 
ing but benefit is resulting from the exercise. By the time the patient 
has reached ninety minutes twice a day he has usually acquired a “tem- 
perature immunity” to the smaller “doses,” and a walk which would 
formerly have occasioned a rise of a degree will now be found to have 
little or no influence on the temperature. But any change in the form 
of exercise, bringing into use sets of muscles previously unemployed, 
will very likely produce a disproportionate “oxidation temperature.” 

While the temperature curve is the chief guide as to the activity of 
a tuberculous lesion, there are other symptoms, of course, which even in 
the absence of fever demand consideration as evidence of unsatisfactory 
progress and an indication for a return to comparative or absolute rest, 
such, for instance, as increased cough or expectoration, an unfavorable 
change in the character of the sputum, hemoptysis, pleurisy, an increase in 
pulse rate persisting after the half hour’s rest, loss of appetite, dyspnea, 
and cyanosis. Most of these symptoms are not very apt to occur without 
attendant rise in temperature, but may do so, and therefore merit atten- 
tion. Again a sudden rise in temperature may not invariably indicate 
renewed activity in the lesion, although until other cause is discovered 
it is safest to so regard it. 

Assuming that the case is uncomplicated and that progress is favor- 
able, the patient should from the start show a gain in weight, more or 
less rapid, in' proportion to the previous loss, and this without recourse 
to a “stuffing” process. Three meals daily with those accustomed to Amer- 
ican dietetic habits usually suffice, but, where the previous loss has been 
considerable, these may be supplemented by intermediate diets of milk, 
broth, raw eggs, etc. (cf. diet), provided the patient can take the addi- 
tional nourishment without interfering with his appetite for the regular 
meals. 

It is highly desirable to lay out a daily regime adapted to the individ- 
ual, but following, in a general way, a regular routine. This is a simple 
matter, easy of accomplishment in the sanatorium, where all are engaged 
in the one pursuit of “taking the cure,” but more difficult for the patient 
to follow out in the home or the open resort. With such patients it is 
almost essential to have a written or printed program. Something like 
the following should form the basis for such a routine, modified to suit 
special requirements; 
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Daily Routine 

A. M. 


7:00 


Patient comes indoors, or, if sleeping inside, windows 



closed and heat turned on. 

7:30 


Rise, bathe, and dress. 

8 :00 to 

8:30 

Rreakfast. 

9 :00 to 

10:00 

Rest in chair. 

10 :00 to 

12:00 

Exercise as prescribed. 

P. M. 


12 :00 to 

1:00 

Rest in chair or on bed. 

1:00 


Mid-day dinner. 

Until 

3:00 

Rest. 

3:00 to 

5:00 

Exercise as prescribed. 

6:00 to 

6:00 

Rest. 

6:00 


Dirmer or supper. 

7:30 to 

9:00 

Recreation. 

9:30 


Go to bed. 


This program involves at least twenty hours each day in the open air, 
provided the patient sleeps out of doors. During the period that the 
patient is on more restricted exercise the balance of the four hours should, 
of course, be spent in the rest chair, and in the final stages of the “cure,” 
when more than the four hours are taken up by work or exercise, the 
latter should begin earlier so that it may be finished not later than twelve 
o^clock in the forenoon and five o’clock in the afternoon. It is seldom 
that exercise will interfere with intermediate diets, as by the time the 
patient has reached an hour’s exercise twice daily he no longer requires 
the extra diet 

It is advisable to precede and follow the mid-day and evening meals 
by at least half an hour’s rest, lying down, without talking or reading. 

The recreation period in the evening may be spent indoors if ven- 
tilation is good — treading, writing, playing games, or indulging in any 
innocent social diversion — ^provided always that excitement be not sufiSl- 
cient to disturb the temperature or produce other unfavorable symptoms. 
In an institution where both sexes are treated there can be little danger 
from intermingling if a strict supervision is observed. Dancing should, 
of course, be prohibited for obvious reasons. Despite the objections which 
have been raised by some, little real harm and some good may come from 
these evening gatherings. This daily social hour is looked forward to by 
patients as a relaxation and stimulation, and helps in no small measure 
to ease the burden of monotony. In institutions where it is permitted 
under proper espionage it has seldom, if ever, been found an objectionable 
practice. 

Some institutions, both in this country and abroad, while permitting 
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intermingling of tlie sexes during periods of recreation in the common 
room, or within strictly defined limits of the grounds where close super- 
vision is possible, rule against it at other places and times, especially 
during exercise. Such restriction is undoubtedly desirable, since exer- 
cise forms such an important part of the treatment and at best is difficult 
of measurement. Any circumstance which is likely to modify its effects 
or introduce other unknown elements is to be avoided. 

In sanatoria where both sexes are treated, therefore, rules govern- 
ing the relations of the sexes must be clearly stated and rigidly enforced 
if the best results are to be expected. The most frequent age period of 
the disease, the character of the treatment, and the opportunities for 
transgression incident to lax discipline combine to throw temptation in 
the way of patients, from which they must be protected. 

It is no less necessary in practice outside the institution to make clear 
to the patient the dangers of emotional excitement, and to insist upon 
careful restriction as regards the relations of the sexes. 

Amusements. — The list of amusements and diversions to which pa- 
tients in various stages of the “cure” are eligible is a long one, limited, 
of course, by individual conditions. Many games, such as croquet, clock 
golf, quoits, target practice, etc., may be utilized as therapeutic exercise, 
and can be approximately measured. The most generally applicable com- 
bined form of amusement and exercise, and that which is most easily and 
accurately measurable, is walking. The environment of most health re- 
sorts and sanatoria, moreover, affords a variety of walks more or less pic- 
turesque and interesting. With suitably placed rest stations such walks 
form the staple means of combining entertainment and exercise.. Clock 
golf and croquet are quite suitable for patients able to walk a mile or 
more without temperature disturbance. A miniature golf course, ex- 
cluding the long drives, affords a very attractive form of exercise. Golf 
as ordinarily played, together with riding, shooting, stream fishing, moun- 
tain climbing, tennis, baseball, and cricket, are suitable only when con- 
valescence has been firmly established and thoroughly tested by less strenu- 
ous and more easily measurable exercise or labor. A patient does wisely, 
in fact, to avoid such violent exercise as tennis and baseball for at least 
a year after returning to ordinary habits of life, and even then to under- 
take them with the utmost caution. Of the amusements which involve 
little or, no muscular exercise there are the various games of skill and 
chance which may be allowed in moderation. Some individuals, however, 
are unable to participate in entertainment of this sort without a degree of 
excitement which is harmful. Chess, for instance, will often produce a 
dangerous rise in temperature in one who plays intensely and with studied 
skill. The same is true in games of chance where even an insignificant 
wiiming is at stake. In institutional practice gambling of every sort 
should be unequivocally prohibited, and discretion exercised in permitting 
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contests of whatsoever nature because of the uncertainty of the results of 
the excitement upon the individual. 

It is this uncertainty, indeed, which makes the choice of regular 
entertai nm ent in the institution something of a problem. However, a 
conscientious patient who goes through the day’s routine properly finds 
comparatively little time for indulgence in amusements which are at all 
likely to prove harmful. A rubber of whist, a game of chess, dominoes, 
drafts, or patience during the recreation hour in the evening will, in the 
majority of cases, do no harm. 

The opportunities for studying bird life and the flora of the locality 
form a never-ending source of entertainment and profit in many resorts, 
and should be encouraged quite as much for the mental stimulation as 
for the healthful character of the exercise involved. Forestry and geol- 
ogy may also be included in the list of subjects to which the serious- 
minded patient may, with advantage, devote considerable time without 
the risk of overexertion. 

In the open resort, where rules of conduct cannot be made so easily 
and cannot be enforced at all, it is necessary to take up such matters 
much more carefully and fully with the patient in order that he may 
see the matter in its proper light and from choice avoid the possible 
dangers. 

Gambling, late hours, and the incidental dissipation are common in 
all health resorts among a certain class of invalids and semi-invalids, and 
this fact should be borne in mind in advising the young man of inex- 
perience about to enter upon a course of treatment away from home in- 
fluences. He must be made to understand that he may very easily undo 
in the evening all the advantage which he can possibly gain by strict 
adherence to the “cure” during the day, by what he might otherwise 
consider innocent diversion. 

Clothing. — There is usually a tendency on the part of patients and 
their families to overdress rather than the contrary. As a general rule, 
the patient should be instructed to dress for the season and for comfort. 
In cool weather it is advisable for the patient to wear woolen undercloth- 
ing, provided it is home without discomfort. To some the feeling of 
wool next the skin is extremely disagreeable, however, and under such 
circumstances it need not be insisted upon. Linen mesh or a ventilated 
cotton fabric is a good substitute in such cases if the patient is comfor- 
tably warm in such underdress. 

In the cold winter season in the northern resorts, however, it is safer 
to employ woolen garments, even if a light cotton garment has to be worn 
underneath. The patient will thus be made warmer and more comfor- 
table with lighter clothing than is possible otherwise. The outer clothing 
should be of loose soft material and, in the case of women, easily ad- 
justable. The Norfolk jacket and knickerbockers with heavy stockings 
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and boots in the cooler months, and flannels in the summer months, make 
suitable dress for men. 

Women should be advised to wear an easy-fitting dress, short skirts; 
and, if corsets must be worn at all, they should be very loose and so ad- 
justed as to give the greatest possible freedom of motion to the body and 
offer no impediment to respiration. 

In advising as to dress it should be remembered that, for the great- 
est comfort, either in exercise or rest, a loosely-fitting garment is emi- 
nently preferable. 

The tuberculous patient should wear heavier clothing in cool weather 
than should the ordinary person in health, simply because a greater por- 
tion of his time is spent in the open air exposed to the weather. There 
is no good reason, however, why the disease per se should demand a heav- 
ier dress. 

Eor outdoor sleeping warm, soft fabric should be worn, and pajamas 
are preferable for both sexes. It is not desirable to wear underclothing 
at night, even in the coldest weather, and comfort is secured- by woolen 
bed socks and, under extreme weather conditions, by a loose sweater and 
suitable sleeping helmet. 

Care of the Teeth. — In a disease the treatment of which depends to 
so large an extent upon a healthy condition of nutrition, every error dn 
the alimentary tract w^hich can possibly be corrected should receive care- 
ful attention and appropriate treatment. This is such an obvious indica- 
tion that it is the more remarkable to find such neglect of the condition 
of the mouth as it is the rule to observe. Among institutions intended to 
reach the poorer classes it is indeed the exception to find a healthy con- 
dition of the mouth among patients upon admission, and even among the 
well-to-do serious dental caries, pyorrhea alveolaris, and chronic alveolar 
abscess are frequent as the result of neglect, while the minor oral disturb- 
ances, such as neglected calcareous deposits and small dental cavities be- 
tween the teeth, are found upon examination in fully one-half the patients 
admitted to the sanatorium. 

There can be no question that such conditions are inhibitory to the 
best results of treatment, and they should in all cases be corrected at the 
earliest possible moment. A few sanatoria, especially in England, insist 
upon the correction of oral defects prior to admission. 

A competent dentist should be attached to the stafif of every sanato- 
rium, and a rigid examination of the teeth and mouth should be made 
upon admission, and at suitable intervals during residence. In the treat- 
ment of a patient at home or in the resort the same scrupulous care should 
be exercised as to this point. 

Laiyngeal Complications. — In the course of chronic pulmonary tu- 
berculosis the larynx becomes involved to a more or less serious extent 
in a large proportion of cases. Of the last 915 cases admitted to Loomis 
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Sanatorium prior to iSTovember 1, 1910, ninety-eight, or 10.7 per cent., 
presented a more or less severe tuberculous laryngitis, while in addition 
ten, or 1.09 per cent., had fme laryngeal tuberculosis. Fortunately, in 
the majority of these cases the complication is not a grave one, and yields 
readily to voice rest and appropriate treatment. 

For the purpose of this article tuberculous lesions of the larynx may 
be conveniently grouped into three classes: 

(a) A more or less severe catarrh of the larynx characterized by 
congestion and swelling of the membrane ; some discoloration of the 
vocal bands, with or without small superficial ulceration either in the 
interarytenoid fold or along the free edges of the posterior halves of the 
vocal bands. The voice is usually affected in this form of laryngitis, but 
there is rarely pain or other subjective manifestation. 

(b) Infiltration of one or both sides of the larynx, with deeper and 
more destructive ulcerations, often very extensive and producing more 
or less deformity — in favorable eases showing a tendency to cicatrization 
with consequent permanent narrowing of the glottis, sometimes producing 
a dangerous degree of stenosis. Partial or complete aphonia is the rule 
in this form, and the lesion may be extremely painful, particularly if the 
epiglottis or the glossoepiglottic folds become infiltrated or ulcerated. 

(c) A true laryngeal tuberculosis in which the localization first ap- 
pears as a rather deep-seated tumor apparently originating in the peri- 
chondrium or the deeper tissues of the soft parts of the larynx. The 
overlying mucous membrane is pale and “watery” in appearance, and 
there is commonly considerable edema of the adjacent cellular tissue. 
In this form of disease there is rarely at first any ulceration; the voice 
may or may not be affected, and, while pain is the rule, it is astonishing 
to what an extent this extremely grave form of laryngeal tuberculosis 
may progress without any noticeable symptom becoming manifest, the 
patient sometimes becoming aware of the disease only by the appearance 
of external swelling over the site of the tumor. This form is almost 
Invariably progressive, and after breaking down produces the most dis- 
tressing symptoms. 

The first principle of treatment in any form of tuberculous laryn- 
gitis is rest. The patient should be isolated, if possible, as otherwise it 
will be dijBScult to refrain absolutely from the use of the voice. In the 
milder types of group (a) the patient may be permitted to whisper, 
but not to speak; in all other types even whispering should be forbidden. 
If there is much cough the patient is better off in bed and opium should 
be employed unsparingly to control cough. It is remarkable how prompt- 
ly the less serious tuberculous complications of the larynx yield to treat- 
ment by rest alone, or with some opium preparation added to control 
severe coughing; superficial ulcers heal readily, congestion and swelling 
subside, and often a few days sufiice to restore such a larynx to normal. 
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In the more severe forms of group (a) and in most cases falling under 
groups (b) and (e), it will be necessary to employ supplementary local 
treatment — ^inhalation of steam vapor, simple or medicated, is usually 
grateful, allaying irritation and cough, and in many eases is undoubtedly 
of value in the healing process. Eor this purpose there are numerous 
devices obtainable, among the most practical of which is the simple stone- 
ware jug known as “Maw’s Improved Inhaler.” This inhaler is filled 
to the line indicated on the outside with steaming hot water, and the 
rising steam inhaled through the mouth tube. To the hot water may be 
added some soothing preparation possessing antiseptic and healing prop- 
erties (vide infra Symptomatic Treatment). 

The value of direct medicated sprays, topical applications, or intra- 
laryngeal or tracheal injections depends upon the individual toleration 
on the part of the patient, and upon the technical skill of the physician 
in the somewhat delicate operation of treating the larynx. To insist 
upon topical treatment of a diseased larynx in a patient who does not 
tolerate laryngeal manipulation without spasm or uncontrollable resis- 
tance is not only useless, but is almost certain to do harm and make a 
bad matter worse. On the other hand, the physician unskilled in laryn- 
geal technique is very apt to do more harm than good in attempting to 
treat this condition locally. 

The tuberculous larynx, if given absolute rest from the use of the 
voice, and if the cough is controlled, is prone to heal without other meas- 
ures, and injudicious interference in the form of topical .applications at 
the hands of inexpert operators, or in a patient who cannot easily be edu- 
cated to a control of the laryngeal muscles, is decidedly to be avoided. 
In the past there has been altogether too much meddling with the larynx 
in tuberculosis. Given complete rest of the larynx by absolute silence 
and control of the cough, nine out of ten cases coming under group (a) 
and probably a majority of group (b) will heal without other measures. 

However, in the hands of an expert in the manipulation of the larynx, 
and with such patients as can be readily trained to a tolerance of the 
treatment, there is undoubted benefit in the use of suitable sprays, medi- 
cated injections, and direct applications in groups (a) and (b). Noth- 
ing is gained by local treatment in group (c) except the temporary relief 
of pain by the application of some local anesthetic from time to time 
as required, and in this forelorn class an extremely had matter may be 
made worse by injudicious and inexpert attempts at local treatment. 

The remedies which may be used in the local treatment of laryngeal 
involvements are many. Every laryngologist has a preference for his own 
methods and the solutions to which he has become accustomed. The prin- 
ciple of procedure, however, is nearly always the same. 

The larynx and adjacent parts are first partially anesthetized by a 
weak solution of coeain or eucain; the diseased mucous membranes are 
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then thoroughly cleansed by means of some mild alkaline wash, and, 
finally, the points of ulceration stimulated by a direct application of a 
suitable preparation. It is in the choice of this stimulating or cauteriz- 
ing preparation that most difference of opinion obtains. Some laryn- 
gologists prefer to curette the surface of the ulcer and subsequently apply 
stronger or milder solutions of lactic acid, formol, and even employ the 
galvanic cautery, according to circumstances. Such radical procedures 
do not, however, appear justifiable, and, as they must in any case be left 
to specialists if employed at all, they need not here be described. Eor 
cleansing purposes there is nothing better than a dilute Dobell solution, 
or the following alkaline antiseptic which is obtainable in tablet form 
for making fresh solutions as required: 




Gm. 

Sodium bicarbonate . . . 


0.300 

Sodium borate 


0.300 

Sodium chlorid 


0.300 

Sodium benzoate 


0.021 

Oil gaultheria 


0.001 

Sodium salicylate .... 


0.021 

Oil eucalyptus 


0.002 

Thymol 


0.002 

Menthol 

T/4:80 gr. 

0.001 


Dissolve one tablet in two to four ounces of warm water. 


Or a simple normal saline solution will suffice. When the pharynx and 
larynx have been thoroughly cleansed of all accumulated mucous and 
mucopurulent secretions, if there are no ulcerations, the treatment may 
be terminated by the inhalation for a minute or two of a finely divided 
spray of something like the following solution ; 


Gm. 

^ Menthol 20 grs. 1.30 

Creosote 20 mins. 1.30 

Eucalyptus oil (Tyndale’s) 4 dr. 16.00 

Albolene q. s 2 ozs. 64.00 


If there are ulcerations and they can be reached by direct application, 
excellent preparations for the purpose are: a six per cent solution of 
iodin in 8 per cent, alcohol in oil of petrolatum; a saturated solution of 
iodoform in ether ; a weak lactic acid solution, or formalin. 

Should the points of ulceration extend into the trachea, and beyond 
the reach of the applicator, resort may be had to intralaryngeal or intra- 
tracheal injections, which have often proved most beneficial in these cases. 
The following solution has been thus employed advantageously : 
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LaTce Mixture (^Richard LaJce') 

B Naphthalin 3.0 gm. gr. xlv 

Oil cinnamon 0.5 gm. gr. viiss 

Oil petrolatum 96.5 gm. §iii 


Ati intralaryngeal or intratracheal injection of this solution should 
be made every day or at least every second day. Fifteen to thirty drops 
are sufficient for a single injection. This solution can be used to advan- 
tage in coimection with applications of the six per cent, iodin solution in 
oil, and, when so employed, they should be used on alternate days. It is 
always advisable to precede the application or injection by a thorough 
cleansing, as above described, and partial local anesthesia renders the 
process much easier both for the operator and the patient. 

Local treatment of a tuberculous larynx should in any ease be con- 
sidered as a supplementary measure to the more important procedure 
of placing the larynx in a state of as complete rest as possible. If the 
patient cannot receive treatment, therefore, without a considerable jour- 
ney to and from the physician’s office, with the incidental exertion and 
the almost unavoidable use of the voice, it is much better that he remain 
at home and in bed, and in the majority of cases he will thus secure a 
much better chance of recovery. 

When ulceration has been extensive and there is a resultant stenosis 
from cicatrization, it is sometimes necessary to resort to measures for 
the relief of the stenosis, which has at times become so extreme as to cause 
death from asphyxia. Tracheotomy is to be adopted only as a last re- 
sort in tuberculous disease of the larynx, and, except to relieve impend- 
ing suffocation, should not be considered as a suitable operation in these 
cases. On the other hand,, intubation is especially applicable and gives 
instant relief. Special tubes have to be made, as a rule, as the ordinary 
sets do not contain tubes suitable for the adult throat. 


Symptomatic Teeatmbxt 

As we have already seen, it can hardly be sufficiently emphasized that 
the main reliance in the treatment of tuberculosis must be placed on 
hygienic measures- As a general rule, when the patient is treated with 
fresh air, a wholesome diet, and properly regulated rest and exercise, all 
symptoms will soon be greatly ameliorated or disappear entirely. In 
such cases no especial treatment of symptoms is necessary, and patients 
do better without any such. In other cases, however, it may be found 
that one or more of the symptoms or complications of the disease is par- 
ticularly exaggerated or unusually persistent, or even of the nature of 
a distressing emergency likely to endanger the life of the patient. In 
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these cases especial measures directed toward the relief of such symp- 
toms may he called for. The commoner symptoms and complications 
with the appropriate treatment for each will, therefore, be considered 
in the following pages. 

Cough, — Cough is due to a reflex nervous stimulation, arising, in the 
great majority of instances, from somewhere in the respiratory tract. It 
is important to determine, as an aid to treatment, the location from which 
the reflex arises. While a ^‘stomach cough,^' due to stimulation of the 
vagus endings in the stomach, is spoken of by many authors and is theo- 
retically a possibility, it hardly deserves serious consideration, and is 
mentioned here only because it is far too frequently used by physicians 
as a convenient shield behind which may be found shelter from the 
necessity of telling an unwelcome truth to patients. Abnormal condi- 
tions in the ear, such as impacted cerumen, or in the nares, such as spurs 
or polypi, may rarely cause cough. An elongated uvula is another occa- 
sional cause. All such conditions should, if possible, be corrected. Much 
more common are the pharyngeal causes, a chronic pharyngitis often 
producing a persistent, irritating cough. This when found should be 
treated, preferably by alkaline sprays and by applications of silver nitrate 
solution (2 to 10 per cent.), or iodin solutions. Laryngitis, also, either 
simple or tuberculous, is a common cause of cough which can often be 
lessened by appropriate local treatment (see preceding subdivision). 
Pleurisy may cause a most distressing cough, which can be greatly relieved 
by immobilizing the side affected with adhesive plaster. 

But by far the commonest seat of cough in pulmonary tuberculosis 
is to be found in the trachea, bronchi, and bronchioles. The irritation 
may be produced either by the collected secretions, or by the inflamma- 
tory process. Sudden circulatory changes, such as are produced by aris- 
ing from the horizontal to the upright position, or vice versa, or by the 
sudden change from a warm room to the cold outside air, tend to in- 
crease this irritation and may give rise to severe paroxysms of cough. 
Such sudden changes, when found to exaggerate coughing, should be 
avoided as far as possible. The pulmonary congestion caused by mitral 
disease is also productive of cough, and may occasionally be present as a 
complication of tuberculosis. 

Two varieties of cough should be carefully differentiated: first, the 
dry, hacking, unproductive cough, out of all proportion to the amount of 
expectoration; and, second, the loose, easy, productive cough, which suc- 
ceeds with little effort in raising the more or less abundant expectora- 
tion. It is important, when considering treatment, to make a distinc- 
tion between these two, since the first is unnecessary and harmful, while 
the second is of benefit in ridding the respiratory tract of its collected 
secretions. A little questioning or observation of the patient will soon 
enable the physician to determine to which of these varieties the cough 
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aelongs, and so to form an opinion as to the desirability of attempting 
,0 suppress it. In general, it may be said that tbe dryer and more un- 
productive and more violent tbe cougb tbe more active should be the 
neans taken to prevent it. It is a most important point that those coughs 
vhich necessitate a considerable expenditure of energy should by some 
neans or other be controlled. If simple measures "will suffice, so much 
he better ; but, if not, then sedative drugs are the lesser of two evils and 
should be resorted to. 

We may for convenience make four classes of the means at our dis- 
30sal of controlling cough: 1st, prophylactic j 2d, suppression; 3d, local 
neasures, and, 4th, sedative drugs. 

Peophylaotio Measuebs. — The patient should be instructed to 
ivoid those acts which by experience have been found to provoke severe 
sough. Too much or too violent exercise may be a cause, especially if 
;arried to the point of breathlessness. Loud talking, laughing, or singing 
nay be factors. Getting chilled, exposure to severe winds, a sudden 
hange from breathing warm air to cold air — any of these may be found 
,o excite paroxysms of cough, and, if so, should be avoided. The cough 
produced by change of position has been mentioned. Inhaling dust, 
smoke, or irritating vapors of any kind is apt to be a cause. Tobacco 
smoking comes under this head and may have to be forbidden. Especially 
annoying is the cough that comes after taking food, sometimes provok- 
ing vomiting. A hot drink shortly before meals, a soft, non-irritat- 
ing diet, the thorough mastication of the food, and care in not over- 
loading the stomach may overcome the difficulty, but occasionally the 
vomiting is so persistent as to lead to malnutrition, and in such cases 
a sedative, preferably codein or heroin, must be given shortly before 
the meal. 

SiTPPEESSiox OF OoTJGH. — This is the most important of all points in 
the treatment of cough. The physician should explain to the patient 
that all hard coughing is not only unnecessary, but is positively harm- 
ful, and should urge and insist that, by force of will power, he refrain 
from coughing until absolutely compelled to do so. This requires a some- 
what unpleasant effort at first, but the patient who persists in refusing 
to yield to the impulse to cough will soon be rewarded by finding that 
the impulse becomes much less, that the cough is easily controlled, and 
that the expectoration, when ready to come up, will do so with little 
effort. The very act of coughing, by increasing the irritation in the res- 
piratory tract, increases the necessity for coughing, and a vicious circle is 
soon formed. A convenient analogy for explaining this to the patient is 
that of the mosquito bite. If the desire to scratch be controlled for a few 
minutes, the irritation and inflammation subside ; but, if the desire be in- 
dulged, instead of relief there is an aggravation of the condition. In this 
matter of suppressing a cough there are various little expedients that 
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may help. A few long, deep breaths, or holding the breath, may be tried. 
Sips of cold water or hits of ice are often efficacious. 

Local Measures. — If the above measures are unsuccessful, recourse 
should next be had to local measures for allaying the irritation in the 
respiratory tract. Small quantities of demulcent substances, such as 
mucilage of acacia, glycerrhiza, slippery elm bark, Iceland moss, or the 
old-fashioned linseed or flaxseed tea may be tried. Mentholated lozenges, 
allowed to dissolve in the mouth, are sometimes of value. All such rem- 
edies should be used with moderation lest they upset the digestion. Milk 
possesses demulcent properties, and often sips of hot milk will accom- 
plish as much as any of the above-mentioned drugs, and with no damage 
to the digestion. Spraying the throat with a two per cent, solution of 
menthol in albolene is sometimes efficacious. Any of these remedies may 
be found to give great relief when the source of irritation is in the pharynx 
or upper part of the larynx. When it is lower down they are valueless. 
In such cases inhalations may accomplish the purpose. A very satisfac- 
tory one is the following: 


Creosote (beechwood) 6% 

Menthol 2% 

Oil eucalyptus 12% 

Tinct. benzoin co 80% 


A teaspoonful of the mixture should be added to a pint of boiling 
water in an inhaler or croup kettle, and the vapor inhaled. Or the fol- 
lowing may be used in the same way: 

Creosote 

Tinct. benzoin co. 

Oil terebinth a. a. 10 c. c. Siiss 

Continuous inhalation of various drugs by means of a Teo mask, or 
one of its modifications, has been warmly recommended by some authors, 
and may be tried if other methods fail to control the cough. Creosote 
is probably the best drug to use for this purpose. 

Some patients seem to obtain relief from counterirritation over the 
trachea or bronchi. Tincture of iodin or a mustard plaster may be tried 
in this way. 

Sedative Drugs. — ^If prophylaxis, suppression, and local measures 
fail to control the cough, sedative drugs become necessary. The harm of 
violent exhaustive cough certainly outweighs the harm such drugs may 
do. There is little objection to their use in far advanced cases, but in 
early cases they should be used only when other measures fail. They are 
of especial value in the severe paroxysms of coughing occurring during 
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tKe night and preventing sleep. As has been mentioned above, they may 
also be serviceable in the persistent cases of cough accompanied by vomit- 
ing. In cases complicated by laryngeal tuberculosis they should be re- 
sorted to as the lesser of two evils, in order to save the larynx from the 
severe wear and tear produced by coughing. After hemorrhage they 
should be used without hesitation when there is any tendency to racking 
cough. Of the drugs to be used codein, from % to ^ gr. (0.008-0.032 
gm.), or heroin, gr. 1/24 to 1/6 (0.003-0.010 gm.), are most satisfactory. 
Either one, if continued very long, will lose its effect, when the other 
may be substituted. [Heroinism has been recorded and occurs after long, 
continued use. — Editor.] The elixir of heroin and terpin hydrate in 
teaspoon doses is more efficient in some cases. Severe paroxysms of cough, 
evidently sapping the patient’s strength and throwing violent strain on 
the heart and circulation, may be controlled by a few inhalations of chloro- 
form. Only in moribund cases, and when all other measures fail, should 
morphin be used as a remedy for cough, on account of the danger of 
forming the habit. 

Expectoration. — Changes in the amount and character of expectora- 
tion afford an excellent index as to the progress in the lung lesions. If the 
lung condition is improving under hygienic treatment, there is usually a 
considerable decrease in the amount of expectoration. Ordinarily no 
especial measures should be taken to reduce the amount. If it is excessive 
or is increasing, it is inadvisable to allow the patient exercise. In case 
of a sticky, thick, tenacious sputum, difficult to raise, it may be advisable 
to use expectorant measures. A glass of hot water is sometimes very 
effectual. Either of the steam inhalations mentioned under the treat- 
ment of cough may be tried for this purpose, often with marked benefit. 
Of drugs, ammonium chlorid, gr. 6 to 10 (0.3 to 0.65 gm.), is probably 
the best. Its use alone should not be long continued, on account of the 
danger of causing gastric disturbance. Profuse expectoration may be in 
rare cases caused by secondary organism.s. In these cases creosote or 
one of its derivatives will sometimes be found to have marked value in 
lessening the amount of the expectoration. It is best given well shaken 
in an ounce or two of hot water, about an hour after meals. Small doses 
(1 or 2 minims — 0.065-0.120 gm.) should be used at first, and this in- 
creased a drop or two at a time up to 10 or 15 drops three times a day. 
The heroic doses sometimes advocated are to be condemned. Large doses 
have a tendency to upset the digestion, and this counterbalances any pos- 
sible benefit as a pulmonary disinfectant. It is best to discontinue the 
drug at once; later, perhaps, to resume it again with smaller doses, if the 
patient complains of its causing digestive disturbance. Numerous deriva- 
tives of creosote have been introduced, guaiacol carbonate, creosotal, gomen- 
ol, etc., but they seem to have little advantage over the pure creosote. 

The expectoration due to mixed infection can sometimes be much 
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reduced by vaccine therapy. Autogenous vaccines are preferable to the 
stock varieties. Culture should be grown from the patient’s sputum, and 
the predominating organism selected from which to make the vaccines. 
These may be injected two or three times a week, preferably by increasing 
doses in the same manner as tuberculin. The initial dose for staphy- 
lococcus vaccines may be set at 25,000,000 of the killed bacteria, and this 
may be increased to 5,000,000,000. The limits for streptococcus or 
pneumococcus should be somewhat lower, from about 10,000,000 to 
500,000,000. 

Hemorrhage. — This distressing symptom is the b§te noir of both pa- 
tient and physician. The suddenness of onset, the sight of the blood, the 
choking sensation, the feeling of helplessness on account of the inacces- 
sibility of the bleeding vessel to any direct treatment, the dread of a fatal 
outcome, all these can hardly fail to have a powerfully depressing effect 
on even the strongest-minded patient. In no other symptom or event 
in the course of a pulmonary tuberculosis is the role of the physician so 
important or his presence so necessary. Much depends on getting the 
patient quiet, both physically and mentally, as soon as possible, and, ex- 
cept in the case of patients who have been through the experience often, 
this desideratum cannot, as a rule, be secured until the arrival of the 
physician or nurse. It is remarkable how soon a hemorrhage will some- 
times stop as soon as the patient’s mental anguish and intense anxiety are 
put to rest hy the presence or reassuring words of a calm, self-possessed 
physician or nurse. 

Hemorrhage varies all the way from a blood-tinged sputum to a loss 
of blood so excessive that the patient succumbs in a few minutes. The 
eases of blood-streaked sputum require no other treatment than the re- 
fraining from exercise until the sputum is clear, and the prophylactic 
measures suggested below. All cases beyond this in which there occurs 
a spitting of pure blood should immediately' be placed in bed and treated 
in accordance with their severity until tbe bleeding has ceased, and the 
danger of recurrence is past. 

The first thing to be done on the occurrence of hemorrhage is to get 
the patient to bed. He should lie flat on his back, a pillow may be placed 
under his head if more comfortable, and his head turned to one side to 
facilitate the expectoration of the blood. He should not be allowed to talk 
or to use his arms, or to raise his head in order to expectorate, but the 
attendant should hold a basin or sputum cup to catch the blood, and 
should wipe it away with pieces of gauze or linen as it accumulates in the 
mouth. 

If the patient is frightened or nervous, as is usually the case, the 
physician should endeavor in every possible way to reassure him, since 
nervousness and emotion raise blood pressure and thus are a contributory 
cause of hemorrhage. A few reassuring words from a physician in whom 
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the patient has confidence will often have a wonderfully quieting effect. 
Unless this is evidently sufficient to accomplish the purpose, morphin 
should be used without hesitation. It is best given hypodermatically in 
doses of % to ^ gr. (0.008-0.016 gm.), and may be repeated if necessary. 
Besides quieting the patient and reducing blood pressure, it also has the 
valuable effect of allaying the cough, which is often a dangerous factor. 

An ice bag applied over the heart also has a good effect in quieting 
the heart action and so reducing pressure. Some advise the application 
of cold over the supposed site of the bleeding vessel. As this is a point 
usually impossible to determine, since it is decidedly dangerous to attempt 
any but the most superficial examination while the hemorrhage is in 
progress, the measure is one of very doubtful efficacy. 

Various drugs besides morphin have been advocated by different au- 
thors; only a few deserve mention. As hemorrhages tend to stop spon- 
taneously as soon as the decreased quantity of blood in the vessels has 
lowered the pressure and shortened the coagulation time, it is hardly accu- 
rate to attribute the favorable result to the particular drug that happened 
to be used at the time. As a routine measure the use of drugs, except mor- 
phin, for controlling pulmonary hemorrhage undoubtedly does more harm 
than good, and is to be condemned. Salt is a favorite household remedy, 
but there seems to be no reason for its use, and it may do harm by ex- 
citing gastric disturbance. Ergot and adrenalin, from the fact that they 
are known to control hemorrhage in other parts of the body, have been 
advocated. The evidence offered in support of either is hardly convinc- 
ing. Both of them raise pressure in the systemic and so indirectly in 
the pulmonary circulation, exactly the thing to be avoided if the clotting 
is to take place. [They also cause contraction of the muscularis of the 
blood vessels and in this way may relieve hemorrhage. — Editor.] On the 
other hand, the nitrites, or pressure reducers, do influence some 
cases favorably, especially those associated with a high blood pressure. 
It is well to control their administration by blood pressure estimations at 
frequent intervals. If the pressure falls below 120 mm. they should be 
discontinued. At the beginning amyl nitrite is of the greatest value on 
account of the rapidity of its action. A pearl of amyl nitrite should be 
broken in a handkerchief and inhaled, if the pulse feels hard. Since its 
action is as transitory as it is rapid, it should be followed by nitroglycerin, 
gr. 1/100, or sodium nitrite, gr. 1, of which the effects are of much 
longer duration. The dose may be repeated every three or four hours 
if. the pressure still remains high. Erythrol tetranitrate, gr. ^2 
often acts better than either of the above, and in many patients seems less 
apt to cause gastric disturbance and headache. 

It is also advisable, in the case of continued or repeated hemorrhages, 
to make a determination of the coagulation time of the blood. If this 
is much nrolonsed. which hannens but rarelv. calcium lactate, sr. 15 to 
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20 (1.0-1. 3 gm.), should be given three times a day. Gelatin, either by 
oaouth or subcutaneously, has also been recommended by some for this 
purpose. 

In severe hemorrhages the application of ligatures to one or more of 
the limbs for the purpose of reducing the total quantity of blood in the 
circulation is a measure worthy of trial. The ligatures should be tight 
enough to restrict the venous, but not the arterial, circulation. In releas- 
ing them one should be careful to allow a considerable interval to elapse 
after the removal of each ligature, in order that too great a quantity of 
blood may not be admitted into the circulation at once. 

Eollowing a severe hemorrhage nothing should be given by mouth for 
several hours, except a little cracked ice, or occasional sips of water if 
there is thirst. As long as any bleeding persists the diet should be re- 
stricted. Some authorities advocate a liquid diet, while others favor 
one in which the fluids are greatly restricted. The greatest danger seems 
to be in overloading the gastrointestinal tract with either fluids or solids, 
and so throwing an extra burden on the circulation. The most rational 
plan would seem to be to diminish proportionately the quantities of both 
fluids and solids that constitute the patient’s ordinary diet, the amount 
of restriction varying with the severity and persistence of the hemorrhage. 
It is better to allow small quantities of food at more frequent intervals 
rather than to give any large amount at one feeding. Alcohol, tea, and 
coffee should be prohibited. 

It is important that the bowels be kept freely open. Violent purg- 
ing, on the other hand, may be harmful on account of the frequent strain 
in the act of defecation. Laxatives, such as cascara, compound licorice 
powder, or a pill of aloin, strychnin and belladonna, may be given each 
night, and enemata used if these are ineffectual. 

As to the after-treatment of hemorrhage, this will vary much with 
the severity of the ease. After a small hemorrhage, that is to say, only 
one or two mouthfuls of blood, the patient should be kept in bed for one 
or two days and then, if the sputum is clear and temperature normal, he 
may be gradually allowed to resume his usual life. After larger hemor- 
rhages he should be kept in bed and under close observation for several 
days. The greatest danger from b frmorrhage is not the anemia and pros- 
tration from loss of blood, but the chance of the extension of the diseased 
area or even the production of a pneumonia from the blood aspirated. 
Symptoms of such a complication should be carefully watched for. A rise 
of temperature following hemorrhage is not at all uncommon, and is prob- 
ably due to absorption of blood. Such a temperature should subside within 
a few days, and any persistence of it should lead to the suspicion of renewed 
activity of the tuberculous process. Without such a complication the loss 
of blood, even from a large hemorrhage, is soon repaired, and in many 
cases the patient seems none the worse. A tonic of iron or arsenic or 
34 B 
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small doses of strychniii may be of service during this stage of repair. 
Immediately following large bemorrhages, if there are symptoms of shock 
from loss of blood, salt solution by rectum, or better by hypodermoclysis, 
should be administered. With patients subject to hemorrhage much may 
be done by prophylactic measures. Such patients should avoid any violent 
exercise, loud laughing, shouting, or singing. Tea, coffee, or alcohol 
should be used sparingly, if at all. Overloading the stomach or, in fact, 
excesses of any sort should be avoided. On the appearance of blood- 
streaked sputum such patients should go to bed and remain there until 
all traces of blood have disappeared. 

Grastrointestinal Disturbances. — These are common among tuberculous 
patients, though becoming less so as the practice of forced feeding is 
abandoned. Most patients still hold more or less firmly the conviction 
that “stuffing” is an essential in the cure of tuberculosis. So firmly has 
this notion become rooted in the minds of the laity that the physician 
with modern dietetic ideas is apt to meet with considerable opposition, 
open or secret, when he attempts to enforce them. Undoubtedly many of 
the stomach and intestinal symptoms complained of by patients are due 
to such “stuffing,” either in the past or present. Anorexia, fiatulence, 
constipation, diarrhea, nausea, and vomiting, or abdominal pain are the 
symptoms most commonly met with. When a patient persistently com- 
plains of one or more of these symptoms the first important point to de- 
termine is the nature and amount of his diet. The methods for doing this 
and the proper dietary for tuberculous patients are considered elsewhere 
in this article. If the patient is found to be greatly exceeding this nor- 
mal requirement, a simple reduction of the amount eaten will often clear 
up the symptoms. An excess of proteid, even though the total amount of 
food be not in excess, is often productive of gastrointestinal disturbance. 
In this case the patient should be instructed to eat more carbohydrate and 
less proteid, or, in plainer words, more cereals, bread, and vegetables, and 
less meat and eggs. Sometimes a patient will be found to be eating ex- 
cessively of one particular article of food, especially milk or eggs or meat, 
and in such case a simple curtailment of the amount of these articles 
may be found sufficient. If after these corrections in the diet symptoms 
still persist, a more serious impairment of digestion or possible organic 
lesions in the intestines should be suspected. Of the various tests which 
have been proposed or used for testing the intestinal functions, the most 
satisfactory is that of Adolph Schmidt. Simply stated, this method 
consists of the careful examination of the feces obtained after a test diet. 
The test diet used at the Loomis Sanatorium modified slightly from the 
one described by Schmidt is as follows : 

Breakfast . — One soft-boiled egg; two slices toast with butter; one 
bowl of oatm'eal, strained, with sugar and cream; one glass milk; one 
cup coffee (if desired). 
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Dinner. — One-quarter pound finely chopped round steak (slightly 
►roiled) ; one-half pound mashed potatoes ; two slices of bread or toast 
^ith butter j one or two glasses of milk. 

Supper . — Same as breakfast. 

This diet is easily digested by normal persons, furnishes a sufficient 
lumber of calories to meet the nutritional requirements of the body, and 
ontains the proper proportion of proteid, fat, and carbohydrate. The 
liet is given the patient for three days, or until certain that the feces 
ire coming from it. It is well to give a charcoal tablet with the first 
►reakfast, note the time which elapses before the black appears in the 
tools (which furnishes a rough estimate of the mobility of the gas- 
rointestinal tract), and then to continue the diet until the black has en- 
irely disappeared before selecting a specimen for examination. The 
tool is first examined macroseopically for mucus, blood, pus, parasites, 
itc., and then a small portion finely ground in a mortar is pressed between 
wo glass plates and inspected for any abnormal constituents or undi- 
gested food remains. ISTormal stool from the test diet should be homogene- 
ms, with no remains of undigested food. In abnormal conditions one 
nay detect after a little practice connective tissue, muscle, potato, or fat 
■emains, or mucus flakes. !N’ext, a microscopical examination should be 
nade, by which the macroscopical is confirmed, and undigested muscle 
ibers, starch cells, or fat detected. A few chemical tests should also be 
nade, i. e., the reaction to litmus, the sublimate test for bile, and the 
ncubator test for gas formation. In the latter test a small amount of 
leces is placed in a special fermentation tube, allowed to incubate at 

C. for 24 hours, and then inspected to determine the formation of 
jas. Gas formation, unless very slight, is pathologic. It may be due 
uther to putrefaction or to fermentation changes. If the former, the 
•eaction will have become more alkaline ; if the latter, more acid than it 
vas originally. Einally, smears should be made and examined for tu- 
bercle bacilli. 

By following this method carefully very valuable information can be 
obtained as to the nature of the digestive disturbance. Enteritis or coli- 
is may be diagnosed by the presence and character of mucus or pus. If 
:hese lesions be tuberculous, there will usually be found large numbers 
>f tubercle bacilli in the mucus or throughout the stool. A diagnosis of 
intestinal tuberculosis should not, however, be made on the presence of 
lubercle bacilli in an otherwise normal stool, since there is always the 
possibility that they may have been swallowed, or even that they may be 
aon-pathogenic acid-fast organisms. 

Functional disturbances of digestion may also be diagnosed with the 
aid of the diet. Undigested connective tissue remains are held by Schmidt 
to indicate impaired gastric digestion. This diagnosis may be confirmed 
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by the use of the stomach tube for gastric analyses. Administration of 
dilute hydrochloric acid will often materially help this condition. 

Intestinal indigestion is to be diagnosed when an excess of fat, muscle 
fibers, or starch is found. A fermentative intestinal dyspepsia is not un- 
common among tuberculous patients, showing itself clinically by the symp- 
toms of flatulence, colicky pains, and often diarrhea, and in the feces 
examination by the presence of starch granules (recognized macroscopi- 
cally by their reaction with iodin), acid reaction, and gas formation. 
This form of indigestion can often be materially benefited by giving a 
carbohydrate-free diet for a few days, followed by a gradual return to 
a normal diet, or to one in which the carbohydrates are restricted. 

Insufiiciency of proteid digestion in the intestine is shown by the 
presence of muscle fibers, sometimes associated also with putrefactive 
changes. Flatulence and diarrhea may also be present in this form. 
This type can be benefited by a diet in which the proteid is restricted. 
Meat should be used very sparingly, if at all, and the proteid necessary 
to maintain nutrition taken in the form of milk and vegetable proteids. 
Lactic acid bacilli, in the form of buttermilk, are also of value when 
there is putrefaction. 

If thorough feces and stomach tests are negative, if abdominal exam- 
ination reveals nothing abnormal, if a diet proper as to quantity and com- 
position is being taken, and yet, in spite of the apparently normal con- 
dition, the patient continues to complain of symptoms referable to the 
digestive tract, then the trouble is in all probability purely mental. A 
thorough explanation of this fact should be given to the patient, and then 
every effort made to get his attention away from the digestive tract. 
Drugs should not be used in this condition, as they serve to keep the at- 
tention on the digestion. 

Anorexia. — This symptom, so common in tuberculosis, is probably 
due to the toxemia of the disease. As the latter is reduced under treat- 
ment the appetite usually improves greatly. A little tonic, such as 
nux vomica, strychnin, or gentian, before meals, or small doses of alcohol 
in the form of wine, beer, or ale with the meals, will often stimulate a 
flagging appetite and enable the patient to consume a normal quantity of 
food. If the anorexia and repugnance to food are so great that the pa- 
tient can eat very little at one time, it is well to give frequent small feed- 
ings, one every two hours, for instance, of easily swallowed foods, such 
as milk, raw eggs, beef juice, albumin water, soft toast, etc., rather than 
attempt the ordinary three large meals. The patient will usually succeed 
in taking more food with less trouble by this method. 

Constipation. — The treatment of this troublesome complication does 
not differ from that in the non-tubereulous, except that it is more impor- 
tant that it be not neglected. A dose of calomel and salts often clears up 
surprisingly, for the time being, the headache, lassitude, and general de- 
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pression associated with a sluggish howel. If a constant laxative is neces- 
sary, fluid extract of eascara sagrada is as satisfactory as anything. Agar- 
agar is very effectual with a few patients, but most tire of it rather 
quickly. 

Diarrhea and Intestinal Tuberculosis. — The acute attacks of diar- 
rhea common in summer are best treated by a dose of castor oil, followed 
by bismuth subnitrate or subgallate in 20-grain doses (1.30 gm.) every 
three or four hours, and with a soft diet with boiled milk as its basis until 
the trouble is checked. 

The diarrheas associated with fermentative or putrefactive intestinal 
indigestions have been considered above. An initial dose of castor oil and 
a few doses of bismuth are of advantage at the start, although the main 
reliance must be on proper diet. 

Chronic diarrheas in the tuberculous are usually due to intestinal 
tuberculosis. Local treatment is very unsatisfactory. Occasionally, per- 
haps more often than we suspect, intestinal lesions clear up under hygienic 
treatment. When the symptoms are pronounced and persistent, however, 
there is little to be hoped for, and palliative treatment is all that is left us. 
A soft diet sometimes gives relief. Some patients seem to do better on 
a diet in which the fluids are restricted. Emits and green vegetables are 
apt to cause distress and may have to be prohibited. As a matter of 
fact, however, in most cases one diet seems to be about as good, or as bad, 
as another, and there is no harm in allowing the patient to have whatever 
he desires. Bismuth often relieves the symptoms somewhat, but for the 
intense and constant abdominal discomfort characteristic of these cases 
opium usually furnishes the only means of relief. Colonic irrigations 
with silver nitrate (1-5,000 solution) in certain cases seem to have a 
palliative effect and may be tried. 

Fever. — See Management During Stage of Active Process. 

Night Sweats. — ^Like fever, these are a symptom of toxemia. The 
treatment should be directed against the cause instead of the symptom. 
As a rule, they clear up as the patient’s condition improves without other 
treatment. If severe and persistent, there are certain palliative measures 
which may reduce the sweats and make the patient more comfortable. 

It is important that the covering be not too heavy. Elannel night- 
clothes should be worn, and only sufficient blankets to prevent chilling. 
A thorough sponging with alcohol, 50 per cent., or vinegar and water at 
bedtime is a help. A cold compress to the chest is sometimes effectual. A 
glass of cold milk on retiring or when awake during the night seems use- 
ful in certain cases. One or two teaspoonfuls of whiskey or brandy may 
be added to the milk or given separately at bedtime. Of other drugs 
camphoric acid, 15 to 30 gr. (1.0 to 2.0 gm.), given at bedtime, may be 
tried. Atropin, 1/200 — 1/100 gr. (0.0005 to 0.001 gm.), best given hypo- 
dermatically, is the most effective drug, and may be used in severe sweats 
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in the late stages. It often causes an unpleasant dryness of the throat, 
and care should be exercised in its use. 

Dyspnea. — The shortness of breath on exertion often complained of 
by patients who have been for some time on little or no exercise is of 
small moment, in the absence of other symptoms, and usually disap- 
pears as the exercise is gradually increased and the heart muscle thus 
restored to its proper tone. 

I n advanced cases, especially of the fibroid type, dyspnea may be a 
distressing feature, and is here probably due to lack of sufficient function- 
ating lung tissue. Since the lung tissue cannot be restored, there is no 
cure for it. The patient should be warned against any overexertion. 

The dyspnea due to extensive pleural adhesions often improves under 
graduated exercise. That due to a rapidly developing effusion or pneumo- 
thorax should have treatment directed toward those complications. Occa- 
sionally attacks of true bronchial asthma arise in tuberculosis, and here 
the treatment, unsatisfactory though it is, does not differ from that of the 
same condition in the non-tuherculous. 

Einally, there remains the dyspnea of the last stages, due to a failing 
circulation, where treatment can be only palliative. Strychnin, nitro- 
glycerin, or, more often perhaps, morphin frequently seem to give relief. 
Inhalations of oxygen sometimes conduce to the patient’s comfort. 

Pain in the Chest. — This is of frequent occurrence and varies from a 
dull, indefinite ache, through all gradations up to the excruciating knife- 
like pains of acute pleurisy. The origin of the pain is often difficult to 
determine, for it may be from pleurisy (either the rubbing of infiamed 
surfaces or the dragging on pleural adhesions) , or from intercostal neural- 
gia, or from myalgia of the intercostal muscles. But, whatsoever the 
cause, the treatment is the same. If the pain is so slight as to cause little 
discomfort, it should be disregarded. If more severe counterirritation 
should be used over the painful area, either a brisk rubbing with winter- 
green or chloroform liniment, or the painting with tincture of iodin, or 
the application of mustard plasters. If these measures do not suffice, or 
in any case if breathing or coughing causes severe pain, the affected side 
should be strapped with strips of adhesive plaster. These should be 
applied at the end of forced expiration, and drawn as tightly as possible, 
so as to restrict to the greatest extent all motion of the chest on that side. 
In very severe cases of pleural pain hypodermics of morphin may be 
necessary. 

Insomnia. — ^Uot infrequently patients attempting to sleep out of doors 
find sleeping difficult, either on account of the unaccustomed noises, the 
increased light, the wind, or other novelties in their surroundings. Usu- 
ally the condition rights itself after a few nights, but in very light sleep- 
ers this may not be the case, and they should then be advised to sleep in 
a well-ventilated but dark and quiet room. Those suffering from insom- 
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nia should avoid physical or mental excitement during the evening. A 
glass of hot milk at bedtime or during the night is often helpful. With 
patients who are accustomed to it a glass of beer may act as a “nightcap.” 
Of drugs, bromids, though not as effectual as the hypnotics, veronal, tri- 
onal, paraldehyd, etc., are safer and less depressing and should be used 
first, provided the condition does not yield to simple measures. 

Menstrual Disturbances. — Amenorrhea is a not infrequent symptom of 
tuberculosis. It is probably a conservative measure on the part of nature 
for curtailing any unnecessary expenditure of energy, and no treatment 
should be directed against it. Severe dysmenorrhea, menorrhagia, or 
metrorrhagia, if present, probably arise from other causes than pulmonary 
tuberculosis. If persistent an examination should be advised to determine 
if possible any local abnormality or pathological process. 

Anemia. — This is usually more apparent than real, and a blood count 
and hemoglobin estimation should always be made before beginning treat- 
ment. If anemia is actually present, iron and arsenic should be admin- 
istered. 

Pleural Effusion. — There has been great difference of opinion as to 
the desirability of aspirating pleural effusions. The generally accepted 
procedure has been to aspirate any except very small effusions as soon 
as diagnosed. On the other hand, there is considerable evidence pointing 
to the fact that a moderate effusion is a beneficent, purposeful effort on 
nature’s part to relieve the strain on diseased tissues. The effusion acts 
as a splint to the diseased lung, limiting its motion and allowing it need- 
ful rest. There is no doubt that many cases do show greater improvement 
both in general and local condition during the presence of an effusion. 
Eor this reason our method of late years at the Loomis Sanatorium has 
been, in the absence of cardiac or pulmonary distress, to allow a moder- 
ate or small effusion to remain until absorbed, and even to regard its pres- 
ence with satisfaction. If, however, the effusion is so large as to cause 
respiratory or cardiac distress, or if the initial fever which so often ac- 
companies its development does not after a few days subside, then aspira- 
tion of at least a portion of the fluid is advisable. 

Empyema. — If signs indicate fluid in the pleural cavity and symp- 
toms point to pus, a needleful of the fluid should be aspirated for diag- 
nosis. If the fluid is purulent, thoracotomy should be performed and 
drainage established without delay. 

Pneumothorax. — This, as is the case with effusion, is often a benefi- 
cial event. If, as sometimes happens, it is so extensive or of such sudden 
onset as to cause severe collapse, the patient should be kept at absolute 
rest and heart stimulants used if necessary. In these cases the attempt 
may be made to aspirate some of the air, though this measure is of doubt- 
ful efficacy (see Yol. Ill, Sect. II, Chapter V). 

Coryza and Bronchitis. — The common “cold” is not to be regarded 
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lightly in the case o£ the tuberculous, for it often seriously retards the 
progress of a favorable ease, or hastens the decline of an unfavorable 
one. Many of these '‘colds” are doubtless due to the influenza bacillus. 
As prophylactic measures the wearing of sufficient clothing, varying ac- 
cording to the season, the avoidance of overheated, “stuffy” rooms, and 
the daily cold sponging of neck and chest are important. At its onset a 
cold can sometimes be aborted by a hot foot bath, hot drinks, a dose of 
Dover’s powder, and rest in bed in a warm but ventilated room. Small 
doses of atropin or belladonna sometimes afford relief. The salicylates, 
especially aspirin, are often of value, especially if there is general aching 
or discomfort Aspirin may be given in 5 to 10-gr. (0.30-0.60-gm.) doses 
every three hours. Eor the stuffiness in the head and the clogging of the 
nasal passages spraying the nares by means of an atomizer furnishes the 
greatest relief. Adrenalin solution (1 to 10,000) may be used first, fol- 
lowed as soon as the hyperemia is reduced by an oil spray, the following 
being a good prescription: 


Menthol 


gm. 

1.0 

Camphor 


gm. 

1.0 

Eucalyptol 


gm. 

0.6 

Olei ros86 

min. 1 

jonm. 

0.1 

50.0 

Alboleni q. s., ad 


gm. 


Instead of spraying, a medicated ointment may be rubbed into the 
anterior nares and allowed to melt and run back through the nasal pas- 
sages. The following may be used for such purpose : 


Boric acid gr. 10 gm. 1.0 

Menthol gr. 2 gm. 0.2 

Unguenti aquae rosae oz. 1 gm. 60.0 


The throat and nasopharynx should be sprayed with Dobell’s solution 
at frequent intervals, if pharyngitis be present. Bronchitis is best treated 
by inhalations, either moist inhalations, such as described in the section 
on “Cough,” or by means of sprays from an atomizer nebulizer. A good 
prescription for the latter purpose is as follows : 

Jfs Menthol gr. 20 gm. 2.0 

Creosoti min. 20 gm. 2.0 

Olei eucalypti dr. 4 gm. 25.0 

Alboleni q. s., ad oz. 2 gm. 100.0 

If repeated colds occur it is advisable to attempt to isolate, if possible, 
the offending organism from the secretions and give a course of vaccine 
therapy. 
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Otitis Media. — This is not an uncomnion tuberculous complication, oc- 
curring in 17, or 3 per cent., of 550 patients in all stages of the disease 
treated at the Loomis Sanatorium. Its treatment should be delegated to 
the aural specialist. 

Tuberculous Abscesses and Fistulse. — The most common seat of these 
is in the tissues about the rectum, but they also not infrequently occur 
in the chest wall. As soon as the presence of pus is diagnosed the abscess 
should be opened, irrigated, and drained. The abscess walls may be 
mopped with tincture of iodin diluted one-half with alcohol, a very efS.- 
cient germicide and a stimulation to the production of healthy granula- 
tion. Old fistulse may occasionally be cured by injection of Beck’s bis- 
muth paste (bismuth subnitrate, 33 per cent., in vaselin) , and this should 
be given a trial, but for most cases the only radical cure is surgical ex- 
cision. [For external application, where intoxication is most common, 
bismuth subcarbonate should always be preferred. In this way nitrite 
intoxication, the most fatal form, is prevented. — ^Editor.] The general 
condition of the patient should be very carefully considered, however, 
before any operation requiring a general anesthetic is attempted. 


Drug Teeatmewt 

For centuries therapists have been seeking a specific remedy for tuber- 
culosis. The number of drugs which have been tried and found wanting 
is legion. When the causative agent of tuberculosis was discovered by 
Koch in the tubercle bacillus a definite point of attack was established, 
and the object of drug therapists at once became that of finding some 
antiseptic agent capable of killing in the tissues the invading organisms. 
For this purpose numerous agents, known to kill the tubercle bacillus 
experimentally in vitro, have been administered by mouth, by inhalation, 
by subcutaneous, intravenous, or intratracheal injection, or even by direct 
injection through the chest wall into the pulmonary tissue. None of 
these attempts has been successful enough to stand the test of time. The 
idea is perfectly logical and is analogous to the quinin treatment of 
malaria or the mercury or arsenic treatment of syphilis. Unfortunately, 
however, there are insurmountable difficulties in the way of applying any 
specific drug treatment to pulmonary tuberculosis. The tubercle bacillus 
is much more resistant, probably on account of its capsule, to all dis- 
infecting agents than are most other bacteria, and it seems unlikely that 
any agent will be found which can be used in sufficient concentration to 
kill the tubercle bacillus without seriously injuring the host. Further- 
more, the pathology of tubereiilosis is such that the bacilli have their 
residence either in dead or dying caseous material or within the fibrous, 
non-vaseular tubercle, alike inaccessible either by the blood stream or by 
the inspired air. Although prediction is always hazardous, yet it seems 
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extremely improbable that the future holds any promise for this method 
of attack upon tuberculosis, or that any specific drug therapy will ever 
be one whit more successful than have past efforts. Not a year passes, 
and undoubtedly not one will pass until the scourge of tuberculosis has 
at last been conquered, that new “tuberculosis cures” are not put forward, 
enthusiastically advocated, and widely exploited, only to fall by the way- 
side after a longer or shorter vogue, and have their places taken by others 
of no greater worth or permanency. Among sucb “false specifics,” as 
they have been aptly termed, may he mentioned creosote, alcohol, cod- 
liver oil, arsenic, cinnamic acid, iodin, ichthyol, calcium, silver, carbolic 
acid, camphor, formaldehyd, turpentine, phosphorus, mercury, lecithin, 
radioactive compounds, etc. The wise physician will exercise a well-found- 
ed skepticism and, in view of past failures in this field, will refuse to be 
carried away by glowing accounts of marvelous curative properties in 
this or that new drug. 

This criticism of drug therapy is aimed solely at the drugs xised as 
specifies, those for which the claim is made that they exert any directly 
curative effect on tuberculosis. In the symptomatic treatment a few drugs 
are of considerable value. These have been considered under that head- 
ing. Undoubtedly many patients have been harmed by overdrugging, and 
in general it is a good maxim to avoid the use of drugs when other meas- 
ures will sufS-ce. 

Tubeeculin Therapy 

The subject of tuberculin therapy in pulmonary tuberculosis is at- 
tracting wide attention at present. Opinion as to its value varies all 
the way from hostile skepticism to enthusiastic endorsement. By some 
it has even been declared to be a specific, a claim iinwarranted by the 
facts and certain to do more harm than good. On the other hand, the 
accumulated evidence of many years does seem sufficient to warrant the 
conservative statement that tuberculin, when judiciously given in care- 
fully selected eases as an adjunct to the hygienic treatment, has a definite 
therapeutic value. 

Before entering into detail on the subject a word of emphatic warn- 
ing should be sounded against its indiscriminate use. It is a powerfully 
toxic agent and one capable of doing much harm if improperly used. Only 
those physicians who are willing to devote considerable time to the study 
of the subject and who have had experience in observing and handling 
tuberculous patients should attempt its use. 

Historical. — The history of the use of tuberculin dates from 1890, 
when Robert Koch, after experimentation, proposed its use as a cure 
for tuberculosis. Koch’s announcement caused widespread enthusias- 
tic hopefulness that at last the long sought specific in the treatment of 
tuberculosis had been found. An unrestrained and injudicious use of 
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tuberculin then began, attended witli many disastrous results. The in- 
evitable reaction followed, culminating in 1891 with Virchow’s protest, 
based on unfavorable autopsy findings, against its use. A strong preju- 
dice against tuberculin resulted and continued during the next decade, 
although a few believers still continued to use it and experiment wuth it. 

In 1903 Wright (33) began his publications on vaccine therapy and 
the opsonic index, demonstrating the necessity of proper dosage and 
proper interval between doses. Again tuberculin began to be widely used. 
Erom this time may be dated the present hopefulness, tempered by past 
experience, as to its therapeutic possibilities. 

Theory of Action. — Tuberculin may be defined as a product prepared 
from the tubercle bacillus, its active principle being the toxin of the 
bacillus. Its exact chemical nature is undetermined, but it belongs to 
the protein group. 

The scientific basis for tuberculin therapy is the theory of immunity, 
founded on the principle that when a foreign toxic protein is introduced 
into the system the tissues respond by producing specific neutralizing anti- 
substances or immune bodies. There are two phenomena following tu- 
berculin injections which prove that an immunity is produced: (1) a 
demonstrable increase of specific antibodies to tuberculin in the blood, 
opsonins, agglutinins, precipitins, ‘‘antituberculins,” etc. ; (2) an in- 
creased tuberculin tolerance. Tuberculin therapy is an attempt to utilize 
to the fullest extent this inherent defensive immunity mechanism, by 
stimulating the tissues to produce antisubstances against the toxins of the 
tubercle bacillus, and to establish a toxin tolerance. 

Unfortunately, as has been clearly established by clinical observation, 
by autopsy, and by animal experimentation, the tolerance established to 
tuberculin by tuberculin injections is not an immunity to tuberculosis. 
The individual after treatment is able to tolerate large doses of tuber- 
culin, but it cannot be demonstrated that his immunity to the tubercle 
bacillus itself has been increased. Possibly this means that the immune 
substances produced are of an antitoxic but not of a bacteriolytic nature. 
Only the presence of living bacilli seems capable of producing a bacterio- 
lytic immunity, and a vaccination with living organisms, although it has 
been attempted, is hardly feasible at present. At any rate, it would seem 
theoretically as if the tuberculin tolerance would help the system to over- 
come the toxemia caused by the tubercle bacillus, and the beneficial efiects 
of tuberculin therapy may be due to this fact. 

Varieties of Tuberculin. — Ever since Koch made public his first 
work with tuberculin there has been ceaseless experimentation directed 
toward the production of an ideal tuberculin, new preparations being con- 
stantly advertised and exploited. 

As a matter of fact, good results seem to be obtained with almost any 
of the tuberculins, and it would be difificult to award first place to any 
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one. The ohjoet sought in the preparation of a good tuberculin is to se- 
cure and concentrate, with as little alteration as possible, all of the im- 
munity-producing substances in the tubercle bacillus. Theoretically, . the 
unheated preparations made from the dead bodies of the bacilli them- 
selves would seem best to meet this requirement, but practically such 
preparations cannot be said to give any better results than some of those 
made from culture fluids or from extracts. It would seem, therefore, 
that the latter also contain the desired specific substances. 

Various attempts have been made to analyze tuberculin into its differ- 
ent constituents, with the idea of preserving the immunizing properties 
and discarding the toxic ones. As it is probable, according to the ac- 
cepted theories of immunity, that the toxic portion of tuberculin is the 
part that stimulates the tissues to the production of immune substances, 
such endeavor would seem futile. It may be given as a dictum that 
any tuberculin preparation which is incapable of producing a tuberculin 
reaction is also incapable of producing a tuberculin immunity. 

The most commonly used preparations are the following: 

Old Tuberculin, Koch (0. T.). — ^A pure culture of tubercle bacilli of 
six weeks’ growth on five per cent, glycerin bouillon is evaporated to one- 
tenth its volume and filtered. It contains all the soluble products of the 
tubercle bacillus in 60 per cent, glycerin solution. It has the disadvan- 
tage of having had heat used in its preparation. 

New Tuberculin, Koch, or Tuberculin Residue (T. R.). — A virulent 
culture of tubercle bacilli is dried in vacuo, finely pulverized in a mor- 
tar, treated with physiological salt solution, centrifugated, and the super- 
natant fluid discarded. The residue is ground into an emulsion with 20 
per cent, glycerin. Each e. c. contains 2 mg. solid substance in a 20 per 
cent, glycerin solution. 

Bacillen Emulsion, Koch (B. ES). — A. virulent, finely pulverized cul- 
ture of tubercle bacilli is made into an emulsion with 50 per cent, glycerin. 
Each c. c. contains 5 mg. solid substance in 50 per cent, glycerin solu- 
tion. 

Bouillon Filtrate, Denys {B. F.). — A filtrate from a bouillon culture 
of tubercle bacilli. It contains all the soluble products of the tubercle 
bacillus in a bouillon medium. 

Spengler (27) in Germany and Raw in England have both advo- 
cated using in pulmonary tuberculosis tuberculin derived from bovine 
bacilli, on the ground that there is an antagonism between the human and 
bovine forms. This point has not been proved, however, nor has any 
marked superiority of the bovine tuberculin been demonstrated. 

The use of homologous tuberculins, those made from a culture of the 
patient’s own bacilli, has also been attempted. It has not been demon- 
strated that these act any more efficaciously than the stock preparations. 
The method is so much more difficult and time-consuming that, unless 
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obvious advantage in its favor can be shown, it is not likely to be mnch 
used. 

Probably Koch’s “B. E.” and Denys’ “B. F.” are being more exten- 
sively used than any other varieties, and either is satisfactory. In fact, 
success in tuberculin therapy seems to depend much more on the proper 
selection of cases, correct dosage, and careful attention to details in the 
administration than on the particular variety of tuberculin used. ^‘B. E.” 
is a more powerful toxin than “B. F.” and more apt to cause severe re- 
actions if injudiciously used, but in careful hands it gives eminently 
satisfactory results. 

Method of Dilution. — ^Whatever the variety selected, the stock solu- 
tion as obtained from the manufacturer’s laboratory is too concentrated a 
form for immediate administration, and the first step is to secure con- 
venient dilutions. Dilutions ready for use can be bought directly from 
many of the large drug houses, and for the occasional user of tuberculin 
this is the safest and most satisfactory method. Those who are using it 



Fig. 10. — ^Instruments and Apparatus Required por Tuberculin Administration. 


extensively, however, find it preferable to make up their own dilutions. 
A convenient method is as follows : 

The necessary instruments are a liter flask containing sterile physio- 
logical salt solution (.85 per cent.) to be used as diluent; a 10 c. c. pipette 
graduated to .1 c. c. ; a 1 c. c. pipette graduated to .01 c. c. ; several small 
(not less than 10 c. c. capacity) wide-mouthed bottles in which to keep the 
dilutions. These should be of amber glass, as tuberculin deteriorates on 
exposure to light. Instead of corking these bottles, a much more con- 
venient method is, after filling them, to cover their mouths with thin 
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rubber test-tube caps, through which the hypodermic needle can be thrust 
and the required dose withdrawn, thus saving repeated uncorking. The 
pipettes and bottles should be sterilized by boiling before use, and aseptic 
precautions observed in the dilution. Accuracy of dilution is of prime 
importance, or severe tuberculin reactions may be the penalty. Eor this 
reason it is advisable to standardize carefully each new pipette before 
using it, and determine that it is correctly calibrated. The small 1 o. c. 
pipette should be used only for the tubei’cxilin solution, and the large 
pipette for measuring the salt solution, thus avoiding contaminating the 
latter with tuberculin and interfering with the accTiracy of dilution. 
Before changing from one solution to the next, the small pipette should 
be thoroughly rinsed in sterile water. 

The most convenient system of dilution is the decimal, making suc- 
cessive dilutions containing .1 gm. tubercxilin to 1 c. c. of solution, .01 
gm. to 1 c. c., .001 gm. to 1 c. c., etc., each solution thus being one-tenth 
the strength of the preceding. Each succeeding dilution is made by tak- 
ing 1 c. c. of solution from preceding bottle and adding 9 c. c. of salt 
solution to it. This scheme should be followed beginning with the stock 
solution in the ease of “O. T.” or E.” With “B. E.’’ or “T. R.” 
it is best to compute the dilutions according to the amount of solid sub- 
stance per c. e. Accordingly the stock solution should first be diluted to 
make .001 gm. solid substance to' 1 e. c. ; and the succeeding dilutions 
then made as above. By making successive dihitions in this way each 
from the preceding bottle, there is much less chance of error than when 
the attempt is made to make the higher dilutions directly from the orig- 
inal. The bottles should be clearly labeled according to •the amount of 
tuberculin per c. c., and it will be found convenient also to number each 
dilution according to the decimal place, the labels reading, for instance : 
IN'o. 1, .1 gm. to 1 c. e. ; No. 2, .01 gm. to 1 c. c. ; No. 3, .001 gm. to 1 
c. c., etc. Dilutions to the seventh place will usually be sufficient for all 
purposes, the weakest solution being No. 1 , .0000001 gm. to 1 e. c. By 
using a 1 c. c. hypodermic syringe graduated to .01 c. c., any required 
dose from .000000005 up to 1 e. c. of pure tuberculin can be quickly and 
accurately obtained. 

The following scheme, modified somewhat from one devised by Law- 
rason Brown, will perhaps make the foregoing descri^xtion clearer : 
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The original ttiberenlin and all dilutions should he kept, when not 
n use, in the ice box. Fresh dilutions should he made up at least every 
wo weeks. Phenol .5 per cent, may he added as a preservative to the salt 
olution used as diluent, though with care as to ordinary aseptic precau- 
ions the solutions will he found to keep perfectly well without it. Any 
lolutions which become at all turbid or cloudy should he discarded. 

Selection of Patients. — In determining which patients are likely to 
■eeeive benefit from tuberculin and which harm, the nature of tuber- 
sulin, the manner in which it affects the system, and the object sought 
'or in its use, as explained above, should be kept clearly in mind. Much 
)f the success in its use will depend upon the care with which cases are 
elected. To give it indiscriminately to all patients is not only an illogi- 
lal measure, but one likely to do much harm. 

The chief object of the physician in the treatment of pulmonary tuber- 
iulosis should be to assist nature to build up a defensive immunity meeh- 
inism in the patient. Climate, change of scene, fresh air, diet, rest, and 
jxercise, all these are used only as a help and stimulus to the organism in 
Duilding up its own immunity. Tuberculin is merely another adjimct to 
his armamentarium which the physician has at his disposal. It should 
De so regarded and not as a specific. Each case should be studied individ- 
lally and those measures selected which seem best calculated to raise 
that particular patient’s resistance to the highest point possible. 

Primarily the question resolves itself as to whether the system is 
making full use of its defensive immunity mechanism, whether the latter 
will stand further stimulation, and, if so, whether such stimulation can 
best be supplied by autoinoculations, by tuberculin, or by a combination 
of both. In only a comparatively few cases will tuberculin be the means 
indicated. 

If the patient’s system is already overwhelmed by toxemia, as shown 
by fever, rapid pulse, digestive disturbance, malnutrition, or other severe 
constitutional symptoms, it is clearly unwise to add any further toxin, 
either by absorption from the patient’s own focus, as would be the result 
of exercise, or from without, as would be the case with tuberculin. We 
cannot agree either on theoretical grounds or on the basis of clinical re- 
sults with those who advocate giving tuberculin to febrile cases. In 
cases where the disease is acute it is just as absolutely contraindicated 
and for the same reason as is exercise. 

In the terminal stages, even of chronic cases, the immunity mech- 
anism becomes exhausted. In such moribund cases, therefore, tuberculin 
can do no good and should not be used. Severe complicating affections, 
such as nephritis, diabetes, uncompensated heart lesions, epilepsy, etc., 
should also be considered contraindications. 

On the other hand, in eases without fever or severe constitutional dis- 
turbance there are no contraindications to tuberculin. It is unlikely 



TEEATMEISTT 


617 


that any harm can he done the patient by a proper use of the drug, 
even though no benefit should result. A majority of these cases will so 
successfully establish an immunity on a system of “autoinoeulation,” by 
graduated exercise, that it is a question whether anything further is gained 
by using tuberculin. There will, however, be found a considerable num- 
ber of these non-acute eases in whom “autoinoculation” does not seem to 
meet the requirements. The progress toward recovery comes to a stand- 
still, as shown by weight, amount of sputum, continued presence of bacilli, 
physical signs, etc. ; such cases, in other words, as have become “quies- 
cent,” but in which nature seems unable to go any further toward ef- 
fecting a “cure.” Among such eases will be found the greatest field for 
tuberculin therapy. Such patients should by all means be given the 
chance of benefit that tuberculin may bring. 

Many tuberculous complications of pulmonary tuberculosis are greatly 
benefited by a course of tuberculin. This is especially true of glandular, 
osteal, and genitourinary complications. Laryngeal tuberculosis often, 
and intestinal tuberculosis occasionally, clear up surprisingly. On the 
other hand, in tuberculosis of the central nervous system tuberculin should 
not be used. 

To sum up, then, the wisest course to pursue in regard to the selec- 
tion of patients for tuberculin would seem to be, after excluding those 
absolutely contraindicated, to endeavor first, if possible, to secure the 
necessary resistance by means of the “autoinoeulation” method, and in 
those patients in whom this seems ineffectual to supplement it by tuber- 
culin. 

Before starting a tuberculin course a thorough explanation should be 
made to the patient of the length of time required if any results are to 
be attained. Only such patients as are willing, after such explanation, 
to submit to the long and tedious treatment and to cooperate faithfully 
with the physician in carrying out all its details should start upon it. 

Method of Administration. — The subcutaneous method has been the 
one most universally used, and the consensus of opinion is that it is far 
superior to any other. Other methods tried have been the intravenous, 
oral, rectal, by inhalation, and by inunction. Latham has reported ex- 
cellent results by the oral method, but his results have not been sufiieiently 
confirmed, and there is experimental evidence to show that tuberculin is 
rendered inert by the action of the digestive ferments, both pepsin and 
trypsin. We shall, therefore, confine this description to the subcutaneous 
method. 

The time of day at which the tuberculin should be given is preferably 
late in the afternoon or evening. Eeactions are most apt to appear in 
from twelve to eighteen hours, and by giving the tuberculin in the eve- 
ning these can be conveniently watched for and observed on the follow- 
ing day. 
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The best hypodermic syringe to use is one with a long all-glass cylin- 
der of 1 e. c. capacity, graduated to .01 c. c. The glass part should be 
■sterilized by boiling previous to use, but the needles are best sterilized 
by alcohol. The required dose having been determined, the bottle con- 
taining the proper dilution is selected, the needle plunged through the 
rubber cap, and the dose withdrawn. For instance, if it is desired to 
give the patient a dose of .0000007 gm., bottle !t7o. VI, .000001 gm. to 
1 e. c., should be chosen and 0.7 c. c. drawn into the needle. 

A convenient site for injection is into the subcutaneous tissue of the 
bach between the shoulder blades, alternating from side to side with suc- 
ceeding doses. The skin at the site can be sufficiently sterilized by rub- 
bing with a pledget of cotton dipped in alcohol. 

[Records. — Patients should be instructed to take little or no exercise 
on the day of injection and on the following day. Temperature and pulse 
records at convenient intervals should be taken on both these days. Care- 
ful record should also be made of all symptoms, either of a local or gen- 
-eral nature, following the injections. Only in this way can the indica- 
tion for proper dosage be determined and harmful reactions avoided. 
With a little instruction most patients can be easily taught to keep their 
own records in blank books furnished them for the purpose. Specimen 
pages from a record book used at the Loomis Sanatoriiim are here repro- 
duced. It was modified and simplified from one devised by Lawrason 
Brown and published by the Journal of the Outdoor Life: 

“niEEOTIOnS EOE USB 

“This record is intended as an aid to your physician in giving you 
tuberculin. Your symptoms must be his guide as to the proper dose to 
give; and he will depend largely on this record for a knowledge of those 
symptoms. Accordingly, accuracy and care in keeping this record are 
highly essential if you are to derive benefit from tuberculin treatment. 

“Each page in this book is intended for the record of one injection. 
As there are seven columns, one for every day, it will suffice for one week 
if necessary. If injections are given oftener than once a week, use a new 
■page for each injection. 

“The variety of tuberculin and dose will be entered by your physician. 
The other spaces will be filled in by yourself. Place the proper date at 
the top of each column, using the first column for the day on which the 
injection is given. 

“Always keep careful temperature and pulse records on day of in- 
jection and two following days. If no reaction occurs, they need not be 
kept longer. In case of a tuberculin reaction keep temperature and pulse 
records till they have been normal for twenty-four hours. 

“Bead carefully the list of symptoms. If any of these occur make a 
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-j- mark opposite it in the column headed hy the date on which it occurs. 
If signs or symptoms are not present, leave spaces unmarked. If you 
have any symptom not in the book, you can make note of it in the blank 
space left. 

“If you have spent the day or part of the day in bed, record it with a 
+ mark. Opposite exercise record the numlier of hours so spent. Oppo- 
site weight record your weight on last weight day. 

“If any unusual symptoms occur, or you are in doubt about anything, 
bring the matter to your physician’s attention.” 

Variety of TorbrcitiiIn No 

Dose Time op Day Given 

J ' 


Date 
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7:00 A. M 








11:00 A. M 
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8:00 P. M 
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Vomiting 
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Ploody expectoration 
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Shortness of breath 








Enlarged glands 
















Rest in Bed 
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Dosage. — Modem success with tuberculin as contrasted with the fail- 
ure in the early days of its use is due partly to the greater care in the 
selection of cases, but more especially to an increasing knowledge of the 
necessity of proper dosage and proper interval between doses. In the 
early days Koch advocated an initial dose of 1 mg. “O. T.,” this to be 
repeated daily and gradually increased, no account being taken of reac- 
tions. Comparing this with the present general method of beginning 
with doses of 1/1,000 mg., or lower, with an interval of at least half a 
week, one can see the revolution that has taken place in tuberculin 
therapy. The work of Wright, Denys, and Trudeau has been largely 
responsible for this change by calling attention to the value of small in- 
itial doses. 

While practically all agree on the importance of beginning with small 
doses, there is much difference of opinion concerning the proper increase 
of dose. In general there are two opposing schools : first, that of Denys, 
Trudeau, Bandelier and Eoepke, Sahli, and most of the German and 
American therapeutists, which, using clinical observation as a guide, 
seeks to carry the patient by gradually increasing doses to as high a 
degree of tuberculin tolerance as possible; and, second, that of Wright, 
whose method is to determine the dose which will cause the greatest in- 
crease in the opsonic index, and then to repeat that same dose over a 
long period of time, lowering or raising it from time to time as may be 
indicated by the opsonic index. 

While these two schools include almost all tuberculin therapeutists, it 
should be mentioned that there are still a few (Lowenstein, Moller, etc.) 
who believe that reactions are of value and regulate their dosage accord- 
ingly. The method is dangerous and is generally condemned. 

It is manifestly desirable that we should have some scientific, accu- 
rate, and reliable method for measuring in any given patient the results 
of a dose of tuberculin and his tolerance, IJnfortunatelv, we have no 
such method as yet. Wright thought that he had solved the problem 
by the opsonic index, but the difficulty of technique and the great chance 
for error in the method have caused it to be discarded by practically all 
except its originator. Eecently White of Pittsburgh (31) has proposed 
an ingenious method for measuring tolerance to tuberculin founded on 
the von Pirquet test. The dilution of tuberculin is determined which 
will produce a skin reaction of given severity, and attempt is made to 
correlate this with the tolerance to subcutaneous use. The method ap- 
pears to contain many inherent inaccuracies, but may point the way for 
future work along similar lines. 

Other guides of dosage have been attempted, such as Arneth’s neu- 
trophilic blood picture, the agglutination test, the leukocyte count, etc., 
but their value has never been proven. At present, therefore, we have 
no accurate scientific guide to tuberculin dosage. Careful clinical ob- 
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servation of the patient seems to he the safest and most useful guide and 
is that generally used. 

As to the initial dose, while it can be varied somewhat according to 
the size, strength, and condition of the patient, it is a safe rule to begin 
with .00000001 gm. of ‘‘B. E.” or with .0000001 gin. of “B. F.” or 
“O. T.” Reaction at these doses will be extremely rare. The interval 
between doses should not be less than three days, and this only during 
the first part of the course when the dosage is comparatively low. When 
the higher doses are reached at least a week should intervene. In fact, 
it is safer, more convenient, and in many ways preferable, especially 
when handling a large tuberculin class, to make the interval a week in 
all cases. One particular afternoon a week can then be set apart for the 
tuberculin work, to the great convenience of both patient and physician. 

Ro definite rules for increase of dose can be laid down, as the rapid- 
ity with which a patient can be brought to tolerate large doses will vary 
greatly in individual eases. Caution is necessary and the aim should be 
to avoid reactions. Oftentimes a tuberculin reaction seems to be fol- 
lowed by a hypersensitiveness (perhaps an anaphylactic phenomenon), and 
it will then be found impossible to work the patient up to any great de- 
gree of tolerance. The physician’s judgment of the condition of the pa- 
tient and careful clinical observation of the effect of the injections must 
be the guide as to the rapidity of increase in dose. 

Whether the increase be rapid or slow, it is best that it should be a 
proportional increase from week to week, and this can be secured by the 
use of a logarithmic table, such as the one devised by Brown and Pope 
and here reproduced. By using this table the increase from 0.1 c. c. to 

1 c. c. of any solution may be divided into any number of doses from 

2 to 12, and the rate of increase will always be proportional. 


c - 
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Fig. 11 . — ^Logabithmic Tabl® op Pbogbessivb Dosage Devised bt Bbow and Pope. 
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The experience at the Loomis Sanatorium, using “B. E.,” has been 
that it is safe, with most patients, to use the No. 6 rate (which gives 
about a fifty per cent, increase to each dose) until a dose of .0001 gm, 
has been reached, and from there on to use the No. 11 rate (about twenty 
per cent, increase to each dose). If ‘‘B, E.” or ^'^O. T.” is used, it is 
usually safe to use, during the first part of the course, the No. 4 rate. 

If the patient has had a previous course of tuberculin it is safe to 
begin with a much larger dose and to advance much more rapidly than 
if on the initial course. 

Tuberculin reactions are a contraindication to increasing the dose. 
If the reaction be a slight one the best plan is to repeat the dose until 
no reaction takes place, and then cautiously to increase it. If the reac- 
tion be more severe it is best to allow an interval of at least two weeks, 
and then to drop back several doses in the scale. The attempt may then 
be made to work up again, but at a slower rate of increase. It will often 
be found that a patient cannot be increased beyond a certain dose without 
a reaction. In such a ease it is advisable to repeat several times the dose 
just under the one which produces the reaction. If for any reason 
a patient has missed several injections, it is wise on resuming the 
course to drop back a few doses below the one which he had previously 
reached. 

Duration of Treatment and Final Dose. — To be of any benefit the 
duration of the tuberculin course should be at least five or six months. 
Eoughly speaking, from six to twelve months will be the usual duration. 
Some authorities believe that if given longer than this hypersusceptibility 
is apt to occur. It is advisable, therefore, to discontinue treatment 
after nine to twelve months, even if no “‘cure” has been effected, and 
then, after a rest of a few months, to begin a second course. 

As to the final dose to be striven for, no arbitrary rule can be set. 
The aim should he to secure in each individual case as high a degree of 
tuberculin immunity as is possible, remembering that patients differ 
widely in their tolerance for the drug. Each patient has his own individ- 
ual limit beyond which it is impracticable to push him and harmful to 
try to do so. Sometimes it will be found that seeming benefit is derived 
from the treatment, even though it is never possible to get above the 
weaker dilutions, but, as a rule, the patients who tolerate large doses 
are the ones who do best. It will seldom be found possible or desirable 
to go beyond .005 gm. “B. E.” or 1 c. c. “B. E.” or “O. T.” If these 
doses have been reached generally it will be wise to repeat them once or 
twice and then discontinue the course. 

Tuberculin Reactions. — These vary in degree all the way from a slight 
local inflammation at the site of injection to a severe toxemia, indicated 
by high fever, rapid pulse, prostration, and other constitutional symp- 
toms, A local reaction indicated by induration, redness, and tenderness 
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about the site of injection is not unusual. If mild this may be disre- 
garded, but if severe it points to caution in increasing the dose. 

The constitutional reactions, when they occur, usiially begin in from 
twelve to eighteen hours following the injection, though occasionally de- 
layed longer than this. In addition to the local signs at site of injection, 
the patient experiences a sense of fatigue and discomfort, often has head- 
ache or pains in the back and limbs, usually, though not invariably, ac- 
companied by more or less rise of temperature. There are usually at 
the same time signs of an increased activity at the focus of the disease, 
evidenced in the case of the lungs by increased cough and expectoration 
(fortunately, as a rule, only temporary and diminishing as the reaction 
subsides). At such a time physical examination may also furnish evi- 
dence of this increased activity at the focus. In visible lesions, such as 
those in the throat or eye, the heightened inflammation can be plainly 
observed. 

The occurrence of a constitutional reaction, even if slight, is a con- 
traindication to increasing the succeeding dose. Until all signs — ^local 
or constitutional — of reaction have subsided, the treatment should be dis- 
continued. 

The treatment of tuberculin reactions is entirely symptomatic. Ordi- 
narily they subside within one or two days, and require no further treat- 
ment than rest in bed until the temperature is normal. 

V arious theories, which cannot be discussed here, have been advanced 
to explain the cause of tuberculin reactions. They are probably in some 
way connected with the phenomena of anaphylaxis and indicate a hyper- 
sensitiveness created by a previous contact of the tissues with the toxin 
of the tubercle bacillus. 

At times, although there may be no sharp reactions of any sort, tuber- 
culin intolerance may be indicated by such insidious symptoms as pro- 
gressive loss of weight, increased cough and expectoration, anorexia, ma- 
laise, etc. In such cases it is best to discontinue its use entirely. 

Effects of Tuberculin Treatment. — In patients who are able to estab- 
lish a tolerance to tuberculin considerable amelioration of symptoms is 
usually noted. Cough and expectoration, which at first may be somewhat 
increased, tend to diminish. Tubercle bacilli seem to disappear from 
the sputum more often than in untreated cases. 

Tuberculin-treated patients appear to have less tendency to relapse 
than those not treated. The ultimate effect in prolonging life is believed 
by Trudeau to be favorable. He has found from his statistics from 18 
to 25 per cent, more of patients living after the lapse of from one to 
fifteen years among his treated than among his untreated eases. Most 
of these cases were admittedly ^‘selected,” however. 

Fropliyla>ctic Use of Tuberculin. — Tuberculin has been used as a 
prophylactic measure in individuals suspected of predisposition to tuber- 
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ctilosis, but, as there are no accurate means of determining just what 
individuals have a predisposition, it can he readily imagined that the 
efficacy of tuberculin for such purpose is difficult of demonstration. Von 
Behring (3), who believes that practically all tuberculosis is acquired 
in early childhood through the intestinal tract, has advocated giving 
tuberculin to all infants as a valuable prophylactic measure against sub- 
sequent infection. Little work has yet been done along this line. 

Results. — ^It is a difficult matter to draw any accurate conclusions as 
to the real value of tuberculin as a therapeutic measure. Statistics as 
a means of determining such a question are apt to be unreliable. Such 
statistics as have been published in most instances show a better result 
in the tubercixlin-treated than in the untreated patients. Conclusions 
from these statistics are misleading, due to the fact that in practically 
all clinics or sanatoria patients receiving tuberculin are to a certain ex- 
tent selected cases. The contraindications to tuberculin rule out many 
cases, and these usually the ones with a bad prognosis. It is obviously 
unfair, therefore, to compare, as is the usual method, these selected tu- 
berculin-treated eases with the total number of untreated cases. 

Sometimes very striking improvement follows the administration of 
tuberculin, or, on the other hand, the disease may progress unfavorably. 
To attribute these results, good or bad, to the tuberculin is illogical un- 
less all other factors can be excluded, which from the v.ery nature of a 
protean disease like tuberculosis is impossible. It is not uncommon to 
see remarkable changes for the better, even in seemingly hopeless eases, 
under all varieties of treatment. If such a change takes place coinciden- 
tally with tuberculin treatment, the error may naturally be made of at- 
tributing it to the treatment. 

Another confusing element in estimating results is the fact that al- 
most all the tuberculin cases are at the same time under hygienic treat- 
ment. A course of tuberculin treatment occupies several months and the 
patient must consequently be under observation for a longer period of 
time than is usually the case in untreated cases. Cannot some of the 
beneficial results of tuberculin treatment, therefore, be attributed to this 
fact ? 

But, in spite of these errors, apt to lead to an overestimation of the 
value of tuberculin, it seems to be a fact that almost all who have used it 
extensively feel convinced that it has a definite therapeutic value. This 
clinical sense of many trained observers appears to be a much more con- 
vincing ground for belief in the efficacy of tuberculin therapy than do 
the unreliable statistics so far published. This feeling of the value of 
tuberculin cannot be better summed up than in the words of Doctor Tru- 
deau, who has had a larger and a longer experience in this line than any- 
one else in America: “My belief in tuberculin immunization as favor- 
ably influencing the course of chronic tuberculosis rests on no more stable 
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foundation than a strong clinical impression gained many years ago — an 
impression which has gradually become a conviction through years of 
observation. AVe have mnch to learn about tuberculin treatment, but 
even in the present state of our knowledge I am inclined to think that 
the production of tuberculin immunity by the mild clinical method is 
capable of favorably influencing the course of chronic tuberculosis, of 
prolonging life, and in many eases of aborting a commencing infection 
or extinguishing the smoldering fires of a chronic infection” (28). 

Seeotherapt 

NTumerous attempts have been made to produce a passive immunity 
to tuberculosis by means of antitoxic sera, but without any notable suc- 
cess. The best known of these sera are those of Maragliano and of Mar- 
morek. Both have been given rather extensive trial — sufS.cient to con- 
vince most observers that they have little curative value. 

The Theoet of Autoinooulatioh in Tubeeculosis 

Regarding tuberculosis as purely a bacterial infection, an invasion 
of the body by pathogenic organisms, and the elaboration in the tissues 
and fluids of the body of toxins as the result of their growth and mul- 
tiplication, the theories of Sir Almroth Wright applied to bacterial in- 
fections explain the many and various manifestations of the disease as 
it is met with clinically. The basic principle of the work of Wright and 
his collaborators during the past decade is expressed in his own words 
as follows: 

“N"© one recovers from an acute or chronic bacterial disease unless 
it be by the production of protective substances in his organism. NTo 
one acquires protection against disease except, again, by the production 
of protective substances ; and, finally, no one lives in the presence of in- 
fection and repels that infection except by the aid of the protective sub- 
stances in his blood”. 

On this theory, if we regard tuberculosis as fundamentally a bacterial 
infection, it is obvious that prognosis depends upon the capacity of the 
organism to develop specific protective substances upon those subtle chem- 
ical changes in the fluids of the body, which result in the elaboration and 
circulation of unknown but specific antibodies and which are always the 
product of the peculiar reaction to the stimuli furnished by the infecting 
agent itself. 

Thus the anatomical lesion as demonstrated by the ordinary methods 
of examination is altogether of secondary importance; for, while death. 
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may ensue from mechanical causes, as, for instance, from hemoptysis, 
suffocation, etc., just as in typhoid it may result from perforation of the 
intestinal wall, this is the exceptional cause, a fatal termination usually 
resulting from an overwhelming toxemia beyond the capacity of the pro- 
tective mechanism of the organism to combat. 

The acute or active stages of the disease may then be explained by 
entrance into the circulating blood of overdoses of toxins manufactured 
at the seat of the infection, before and until the protective mechanism 
of the body has developed sufficient antibodies to neutralize their effects; 
and subsequently in favorable cases the subsidence of acute manifesta- 
tions and the return to an appearance of normal health are explained by 
the presence in the blood of sufficient neutralizing agents, as a result of 
the stimulating action of the toxins, to offset and ‘^'^bind” the latter. And, 
finally, convalescence is established when the protective mechanism has 
elaborated sufficient antibodies to produce an immunity and destroy the 
infecting microbes, all this irrespective of the character, extent, or loca- 
tion of the anatomical lesion. 

A lesion so small as to be undemonstrable by ordinary methods of 
examination may develop and throw into the circulating blood enough 
specific poison to produce all the symptoms of an acute progressive tuber- 
culosis and prostrate the patient, while, again, an extensive lesion in- 
volving both lungs and with considerable cavitation is often associated 
with every outward appearance of health and a sense of robust well- 
being. 

In the former case, according to Wright’s theories, the patient is 
suffering from excessive inoculations derived from the seat of the in- 
fection, to which his organism is incapable of opposing sufficient anti- 
bodies — excessive autoinoculation. In the latter case one of two con- 
ditions has arisen: Either the response to the stimulation has resulted 
in the production of sufficient protective substances to neutralize the 
toxins, or the lesions have become so walled off by impervious connective 
tissue formation as to prevent autoinoculation ; i. e., entrance of toxins 
into the general circulation in sufficient doses to do damage. 

The Control of Autoinoculation. — ^It has been found by long experi- 
ence that patients suffering from acute manifestations of tuberculosis 
are much improved and their symptoms brought under control, in many 
cases, by rest in bed, that, having attained a normal temperature and 
other evidences of betterment, they may, if prematurely allowed to get 
up and move about, quickly relapse with a return of the acute symptoms 
which characterized the former attack. Again, it has been found that 
patients evidently progressing favorably and without active symptoms 
on limited exercise may very readily develop ‘‘renewed activity” with 
acute symptoms, following a sudden considerable increase of exercise. 

These phenomena are very instructive and have led to the recogni- 
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tioii of the principle of “controlled autoinoculation/’ i. e., nsing the pa- 
tient’s own organism for the elaboration in the body of bacteriotrophio 
substances for the production of a specific immunity to the infection 
from which he is suffering. 

It has been found that by a careful regulation of rest and exercise 
autoinoculation in a large number of eases may be very accurately meas- 
ured and controlled, and in the cases in which this is possible it may be 
employed to inestimable advantage in treatment. It has further been 
found that, ’when autoinoculation cannot be controlled, a fatal termina- 
tion is inevitable. 

It has long been recognized and has formed the basis of modern treat- 
ment of tuberculosis that, during the active symptoms of the disease, 
the patient should be kept at rest. With the subsidence of fever and other 
manifestations of an active process, more or less exercise, according to 
circumstances, may be permitted, and in the practice of a few thera- 
peutists possessing the courage of their convictions exercise has been 
gradually increased to a point representing a reasonably hard day’s man- 
ual labor. Otto Walther at ITordrach, for instance, who utilized walking 
exercise almost exclusively, frequently brought his patients up to twenty 
or more miles a day, through a carefully graduated increase from day 
to day. He found that such patients as could reach the higher grades 
of exercise improved much more rapidly and permanently than .those 
who remained at rest or on very limited exercise, and were much better 
prepared to return to a self-supporting occupation after discharge. 

In many institutions, both in this country and abroad, and in some 
instances in private and dispensary practice, a similar plan was fol- 
lowed, with, of course, individual modifications of one kind and another. 
It was popularly understood as a “hardening process.” It served to keep 
patients busy, to occupy their time and their mind, to keep them from 
laying on useless adipose tissue, and to stimulate their appetite. 

In a few institutions exercise was diverted into forms of useful man- 
ual labor, possessing to some extent an economic value. 

But a satisfactory scientific explanation of the real value of exercise 
was not offered until Marcus Paterson of Brompton Hospital Sanatorium 
at Erimley, England, applying Wright’s principle of autoinoculation, 
with the assistance of Dr. A. C. Inman, discovered that there was a defi- 
nite relationship between autoinoculation induced by exercise (manual 
labor) and the condition of the patient as shown by the opsonic index, 
body temperature, weight, and the character and amount of the sputa. 
Eurthermore, that a reliable control of the autoinoculation was possible 
therapeutically by a system of graduated exercise (labor). All of the 
advantages formerly recognized as the result of exercise in the treatment 
of tuberculosis could thus be explained on the theory of active immuniza- 
tion effected by the introduction into the circulation of slowly increasing 
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doses of toxin derived from the focus of infection and elaborated in the 
patient’s own body. 

Acting upon this principle, Paterson has developed an admirable 
system of graduated labor at Erimley, from which he has attained ex- 
cellent clinical results. Wherever it has been adoj)ted in other institu- 
tions, it has met with stxecess exactly according to the strict adherence to 
the principles upon which the whole scheme is based. 

If exercise or labor be introduced into the treatment of tuberculosis 
merely as a diversion for the patient, as a “hardening process,” as a 
means of stimulating the appetite or i)romoting a healthy state of mind 
and digestion, or, worse still, as an economic factor, withoiit the vitally 
important comprehension of its dominant function, i. e., the production 
of autoinoculations of specific poisons, then the system is almost surely 
doomed to failure. Biit, when the fundamental principle of its action 
is kept conspicuously in view, its therapeutic value has been repeatedly 
demonstrated, and without doubt it forms one of the most potent factors 
in the therapeutics of tuberculosis. 

If any plan of graduated exercise be adopted, and it is doubtful if 
any such plan can be carried out to best advantage outside a sanatorium, 
it is of the first importance to recognize promptly the symptoms of an 
“overdose,” an excessive autoinoculation. Paterson has shown that the 
effects of treatment may be very accurately gauged by its influence upon: 

(a) The temperature, 

(b) The sputum, 

(c) The patient’s feelings, 

(d) The appetite, 

(e) The weight, 

quite similarly, in fact, to the guiding signals in tuberculin treatment. 
The opsonic index may also be employed, but, owing to the experience 
and the time required to make index determinations, it is not a prac- 
ticable method for ordinary clinical use, and, as the other methods are 
sufficiently accurate and always immediately available, it is quite unnec- 
essary. 

A patient upon increasing exercise should be under constant supervi- 
sion, and should be familiarized with the danger signals of an “over- 
dose.” A failing appetite, a sense of malaise, or loss of weight when the 
latter is not above normal are significant symptoms, frequently appear- 
ing before the temperature rise and increase of sputum. They are in- 
dications for a reduction in the amount of exercise, though not necessarily 
for a return to “absolute” rest. A rise of temperature which does not 
fall to normal with thirty minutes’ rest and a marked increase of sputum, 
or a distinct change in its character toward purulency, with an increase 
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of cougli, are more imperative signals and indicate rest, more or less com- 
plete according to the degree of the symptoms. 

Paterson considers a mouth temperature of 99 degrees or more, if 
attended by headache or malaise, an indication for “absolute” rest. 

(The effect of exercise upon temperature, "vvith especial reference to 
the physiological rise during and immediately following muscular exer- 
cise, has been discussed in another section of this article.) 

It is the experience, in this country at least, that headache and a 
sense of malaise may be entirely absent with a temperature which clearly 
calls for rest, so that a patient’s subjective symptoms by themselves do 
not form a safe and sufficient guide to treatment. Temperature, there- 
fore, should be very carefully watched during the periods of increase 
in the exercise. For the purpose of accurate supervision a daily chart 
should be kept in all cases until the patient has reached the maximum 
grade, such a record having reference particularly to the points mentioned. 

The relation of hemoptysis to exercise is a question which has been 
by no means settled. It is comparatively rare that hemorrhage occurs 
during or immediately following exercise; it usually makes its appear- 
ance in ambulant cases during the night or early morning while the pa- 
tient is at rest, and when the blood pressure, as read by the sphygmoma- 
nometer, is lowest. No wholly satisfactory explanation has been ad- 
vanced for this fact, although the theory is plausible that during exercise 
the muscular blood supply is considerably increased, and, with the con- 
sequent rise in peripheral pressure, the strain is taken off the visceral 
vessels, while during sleep the opposite condition obtains, with a consid- 
erable increase of pressure in the vessels of the pulmonary circulation. 
Be this as it may, it has for long been the practice to place the patient on 
“absolute” rest in the presence of hemoptysis, and this is no doubt a 
wise procedure. However, experience teaches that in most cases blood- 
stained or slightly discolored sputum, in the absence of other symptoms, 
may be safely disregarded and need not of itself interrupt the course of 
treatment by induced autoinoculation. 

Whatever plan of exercise be adopted, whether walking, manual la- 
bor, or systematic gymnastics, it is very necessary that it should be care- 
fully graduated. The Frimley scheme as worked out by Paterson is 
interesting for its completeness and attention to detail. It probably ad- 
mits of a more accurate control of exercise than any other which has 
been devised, although, unfortunately, it is not practical of application 
to all classes. 

He divides the course into six grades, differing slightly as to sex, 
and after the preliminary walking tests uses manual labor in lieu of 
other exercise. The scheme is shown in the following tables: 
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♦TABLE I— MEN’S WORK 


Course op 
Treatment 

Pebiod 

Work Performed 

Walking 

One to Four Weeks 
Resting when not 
walking 

Beginning at half a mile per day — 1 round.” 
Rising to 1, 2, 4, and 6 miles per day, equal 
to 2, 4, 8, and 12 “rounds” perday. Half the 
number of “rounds'’ to be completed in the 
morning and the other half in the afternoon. 

Graduated 

Labor; 

Grade 1 

One Week 

9:55 A. M. to 
11:50 A. M.; 

2:30 P. M. to 

4:50 P. M.; 
rest 12 to 

12:46 P. M. 

Small Baskets . — A weight of about 10 lb. is 
carried a distance of about 50 yds.; total 
weight carried, about 8.5 cwt.; distance 
traveled to and fro, about 7 miles. Equiv^ 
alent work: Light weeding, potting, prick- 
ing out seedlings, picking off dead flowers, 
watering plants (using 1-gallon can), etc,, 
painting with “sash tool.” 

Grade 2 

One Week 

Time same as 
above 

Large Baskets . — A weight of about 18 lb. is 
carried a distance of about 50 yds.; total 
weight carried about 15 cwt.; distance 
traveled to and fro, about 7 miles. Equiv- 
alent work: Weeding with hand fork, plant- 
ing out in open ground, cutting vegetables, 
watering plants with two 1-gallon cans, or 
one two-gallon can, etc. 

Grade 3 

One Week 

Time same as 
above 

Sweeping paths and grass, cutting grass 
edges, chopping firewood, noeing, painting 
with large brush, cleaning windows, etc. 

Grade 4 

Two Weeks 

Time same as 
above 

i 

Using a small shovel or digging with a small 
fork. Five men can pull hand-cart con- 
taining soil or stones. Mowing grass, 3 
men to 16-in. mower. Two tons of earth 
can be raised 7 feet in this grade. Three 
men to a roller weighing 4.75 cwt. Using 
mortice chisel and tenon saw, etc. 

Grade 6 

Three Weeks 
Time same as 
above 

Using large shovel and pick: digging with 
large fork. Pulling down trees and trench- 
ing ground 3 feet deep, hauling stones, etc., 
in cart, using wheelbarrow, doing general 
heavy navvy work. Six tons of earth can 
be raised 7 feet, or 10 tons of concrete 
mixed. Sawing. Planing. 

jrRADE 6 

Three Weeks 

10 A. M, to 

12:45 P. M.; 

2:30 P. M. to 

4:50 P. M. 

'^Off Rest’' 

Work similar to Grade 5, except that rest 
from 12 to 12:45 is omitted. 


* Marcus Paterson. — ^Autoinoculation in Pulmonary Tuberculosis. James Nisbet & Co., 
London, 1911. 
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TABLE II— WOMEN’S WORK 


Course op 
Treatment 

Period 

Work Performed 

Walking 

One to Four 
Weeks 

Rest 12 to 12:45, 
with extra rest 
if necessary 

Beginning at half a mile per day — 1 round.” 
Rising to 1, 2, 4, and 6 miles per day, equal 
to 2, 4, 8, and 12 '^rounds” per day. Half 
the number of “rounds” to be completed 
in the morning and the other half in the 
afternoon. 

Graduated 

Labor; 

Grade 1 

One Week 

9:55 A. M. to 
11:50 A. M.; 

2:30 P. M. to 

4:50 P. M.; 
rest 12 to 12:45 

Small Baskets . — weight of 8 lb. is carried 
a distance of about 60 yds.; total weight 
carried, about 7 cwt.; distance traveled to 
and fro, about 5 miles. Equivalent work: 
Preparing vegetables, light table work, 
watering, weeding, cleaning feeding-troughs 
for chickens, putting bracken in nests and 
setting same. 

Grade 2 

One Week 

Time same as 
above 

Large Baskets. — A weight of 15 lb. is carried 
a distance of about 50 yds.; total weight 
carried, about 14 cwt.* distance traveled 
to and fro, 5 miles. Equivalent work: In 
garden similar to that given for men; chop- 
ping suet; filling water dishes for chickens, 
also hoppers for grit and oyster shell. 

Grade 3 

One Week 

Time same as 
above 

Sweeping paths and light gardening. Scrub- 
bing hen nests. Cleaning out small chicken 
houses every morning. 

Grade 4 

Two Weeks 

Time same as 
above 

Digging with small fork, turning over soil. 
Whitewashing large chicken-houses; chang- 
ing mold and gravel as necessary. Pre- 
paring food for chickens, but not mincing it. 

Grade ,5 

Three Weeks 
Time same as 

above I 

Scrubbing. Trenchingground, using 3-lb. 
pick and small shovel; sifting sand. Minc- 
ing food and cutting bones for chickens. 

Grade 6 

Three Weeks 

10 A. M. to 
12:45 P. M.; 

2:30 P. M. to 
4:50 P. M. 

*‘Off Rest’’ 

Work similar *to Grade 5, except that rest 
from 12 to 12:45 is omitted. 


That exercise thus diverted into channels of useful labor has an eco- 
nomic value is a mere incident. A twofold object is in view: (a) to 
introduce into the patient’s circulation therapeutic doses of toxins manu- 
factured at the seat of his own lesion, and theoretically more potent be- 
cause autogenous, and (b) to prepare him in the most efficient way to 
resume his occupation after discharge from treatment. All other con- 
siderations are secondary. 
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Fig. 12. — ^ARTmciALLY Induced and Controlled Autoinoculation by Means op Graduated 
Labor. Men patients at Annex of Loomis Sanatorium at work road building, corresponding 
to Paterson’s Grades 5 and 6, from four to seven hours daily. 



Fig. 13. — ^Abtipicially Induced and Controlled Autoinoculation by Means of G^du- 
ATED Labor. Men patients at Annex of Loomis Sanatorium on a grade corresponding to 
Paterson’s Grade 3. 
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Fig. 14. — ^Autificially Iistdijced aot) ControuiiBX) Autoinocuxation by Means of Graduated 
Labor. Men patients at Brompton Hospital Sanatorium, Frimley, England, working on 
Grade 5, excavating for reservoir. (Courtesy of Marcus Paterson, M. D.) 



Fig. 15. — ^ArtificiaiiIiY Induced and CoNTBoniiBD Autoinoculation by Means of Gradu- 
ATED Labor. Women patients, 'at Brompton Hospital Sanatorium, Frimley, England, work- 
ing on Grades 3 and 5. (Courtesy of Marcus Paterson, M. D.) 

86 b 
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As a matter of fact, siieh work as patients do while under treatment 
is of very doubtful economic value. It is not always an easy matter to 
devise suitable labor for patients, and the time and experience necessi- 
tated by the supervision, which is indispensable, usually ofPset any profit 
which might otherwise accrue to the institution in which such a plan of 
treatment is carried out. 

But its therapeutic value ’is indisputable, and its psychological aspect 
is not to be despised. A patient of unusual intelligence and of a certain 
temperament may bring his walking exercise up to twenty miles a day 
or spend his allotted time in selected gymnastic exercise and be content 



Fig. 16. — ^AbtificialliT Induced and Contbollbd Autoinoculation by Means op Gi^du- 
ATED Labor. Women patients at the Annex of Loomis Sanatorium — graded according to time. 


to note the improvement in his physical condition as a reward for his 
labor ; but the average person likes to have some tangible result from the 
expenditure of his energy. Even if it is nothing more than a hole in 
the ground or a pile of kindling wood, he will the more cheerfully go to 
work the next day and derive a sense of satisfaction in the growth of the 
woodpile or the widening of the excavation. 

The illustrations show men and women at work on varying grades 
of exercise at Frimley, and at the annex of Loomis Sanatorium, where 
a similar plan of treatment is carried out among selected groups of pa- 
tients. 
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The results are extremely gratifying in hoth cases, although, as has 
been said, the plan as here described and illustrated has a somewhat lim- 
ited scope. 

The principle, however, is one capable of general application and 
should be employed in one way or another in the treatment of all classes 
of patients where physical conditions will permit. 

Eresh air and a generous, well-balanced diet are very important, and 
even essential, elements in the treatment of tuberculosis, but the sooner 
it is recognized that alone they do not and can not cure the disease the 
better it will be for that large group of individuals who suffer from 
tuberculosis, the care and treatment of whom is quite as much a social 
and economic problem as it. is one of medicine. 


AnTTPTOTAT., PumTMOTTTOnAX 

The idea of creating a pneumothorax as a therapeutic measure in 
pulmonary tuberculosis is not a new one. As far back as 1833 Morton 
of Philadelphia says of it (19) : 

^‘The disposition of the lung to collapse on itself in eases of abscess 
has led some authors to suggest the propriety of inducing this condition 
by artificial means, viz., by making an opening through the intercostal 
muscles. The lung would, of course, collapse, provided no adhesions ex- 
isted; but the presence of these would preclude all advantages from the 
operation; and, again, if in place of simple abscess the lung should be 
full of tubercles, the event would he yet more hopeless. It is obviously 
one of the most unpromising expedients that human ingenuity has yet 
devised in this disease; nor should I have noticed it here had it not abso- 
lutely been put in practice J” 

In 1882 Eorlanini of Pavia revived the method and tried it with 
some degree of success on a number of patients, injecting nitrogen 
through a hollow needle into the pleural cavity. Murphy of Chicago in 
1898 advocated and practiced a similar method, and some years later 
Brauer in Germany devised the ‘^open” method, making an incision 
through the chest wall down to the pleura, and then injecting gas. 
During the past few years both methods have been tried rather ex- 
tensively, especially in Germany, and have met with considerable suc- 
cess. 

The object of the method is to put at rest, to “splint,” as it were, 
the diseased lung, to collapse any cavities present, and to force out 
collected secretions. It has been tried, for the most part, only on ad- 
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vanced cases, or those not progressing favorably under ordinary treat- 
ment. Very probably early cases might be favorably influenced by it 
also, but, as the nieasnre is a comparatively heroic one, and not alto- 
gether devoid of danger, it would seem wiser in the present state of 
our knowledge to reserve it for eases which have failed under hygienic 
treatment. 

In the selection of eases the following rules should be observed: 

1. Only unilateral cases, or those with slight inactive involvement 
on the sound side, should be given the treatment, since the method neces- 
sarily throws extra work on the lung on the uninflated side. 

2. Extensive pleural adhesions, especially at the base, make the in- 
jection of gas impossible. Partial or slight adhesions may yield to the 
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17. — Doctor Samuel Robinson's Apparatus for the Production of Artificial 

Pneumothorax. 


pressure of the gas. It is often impossible to determine beforehand 
whether pleural adhesions are present; therefore, in doubtful cases, if 
suitable otherwise, attempt at inflation should be made. 

3. Cavity cases with much expectoration, with or without fever, if 
conforming to the above requirements, offer the best indication for the 
trial of the method. Some truly mar^mlous results in the clearing up of 
such cases have been observed. 

4. Severe hemorrhages have been successfully controlled by pro- 
ducing a pneumothorax. It is unwise to use it for this purpose except 



TEEATMENT 


537 


as a last resource, on account of the obvious difficulty of determining 
from which side the bleeding comes. 

Many types of apparatus for injecting the gas have been devised. 
The accompanying illustration is of the apparatus devised and used by 
Dr. Samuel Eobinson of Boston, and is the one used at the Loomis 
Sanatorium. The essential features are pressure bottle (a) filled with 
sterile water or pyrogallic acid solution, which flows through siphon (h) 
into gas bottle (c), forcing the gas contained in the latter through tube 
(d), to end of which is connected the injecting needle. Connected with 
tube (d) is a water manometer (e), by means of which can be read the 
pressure changes occurring in the pleural cavity. Stopcocks at (f) con- 
trol the flow of gas and allow the manometer to be connected or shut off. 
Bottle (a) can be raised or lowered, so varying the pressure under which 
the gas is forced into the pleural sac. The graduation on bottle (c) al- 
lows the amount of gas injected to be measured. 

Nitrogen gas, if obtainable, is preferable, on account of the slowness 
of its absorption. Atmospheric air, however, may be used, though re- 
injection must be made at more frequent intervals. 

The site of injection is preferably the* axilla, in the 7th or 8th inter- 
costal space, but, if adhesions are present at this point, one farther back- 
ward or forward should be tried. The immediate neighborhood of cavi- 
ties should be avoided, A preliminary injection of novocain, 1 per cent., 
along the route of the needle and extending into the pleural cavity should 
be made. Shock from pleural reflex is much less likely when local anes- 
thesia is used. The needle should he inserted with the gas entirely shut 
off. As soon as the needle enters the pleural sac a negative pressure will 
be recorded on the manometer, and oscillations of several centimeters in 
the height of the fluid in the manometer will occur with each inspira- 
tion. Until these characteristic oscillations are obtained, the rule should 
be made absolute that no gas be injected. By following this rule the 
dangers of gas embolism in the veins, of surgical emphysema, or of in- 
jecting the lung are avoided. When satisfied by the manometer readings 
that the point of the needle is in the pleural cavity, the manometer should 
be shut off and gas allowed to flow in slowly. After every 200 c. c., or 
oftener if deemed advisable, the gas should be shut off and a manometer 
reading made. As soon as a positive pressure is obtained, the injection 
should be stopped, fhe amount to be injected at the first operation 
varies. If the patient experiences no marked discomfort and the pres- 
sure does not become positive, from 300 to 700 c. c. may be injected. 
On reinjection greater and greater amounts may be used until a complete 
collapse of the lung is obtained. 

Eeinjections should be made at frequent enough intervals to offset 
absorption of the gas and expansion of the lung. This can be best deter- 
mined by careful daily physical examination. Ordinarily the injections 
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will have to be repeated every three or four days at first, but later much 
longer intervals will be sufficient. The length of time during which the 
treatment should be continued should be determined largely by the pa- 
tient’s condition and by the amount of benefit derived. Usually from 
two to eight months will be long enough, but in some patients the collapse 
has been maintained for as much as two years, with subsequent reexpan- 
sion. 

Valuable recent articles on the subject arc those by Lillingston (17 
and 18), and of Robinson and Floyd of Boston (22 and 23). See also 
References 2, 6, 1 , 9, 10, 11, 13, 16, 21, 29, 33. 

Diet 

The problem of nourishment in the treatment of tuberculosis, es- 
pecially when any considerable group of patients is to be considered, as 
in a sanatorium, is at best a difficult one. This is particularly true in 
America, where not only individual tastes dift'er so widely, but where 
there are commonly brought together patients of various nationalities, 
each with its peculiar dietetic habits and prejudices, and, with hardly less 
marked differences, patients from the many widely separated sections of 
our own country. Add to this the undeniable fact that the act of prepar- 
ing, cooking, and serving food is far from being highly developed in 
America, and the difficulties incident to feeding a more or less large group 
of invalids of this class over a protracted period of time become apparent. 

During the active stages of the disease appetite is capricious, as a 
rule, and constant watchfulness must be exercised almost as often to 
prevent harmful excesses as to encourage a diet sufficient to meet the 
requirements. 

Hyperalimentation as advocated and practiced a few years ago in a 
“stuffing process” has been abandoned by physicians experienced in the 
treatment of tuberculosis, but the tradition lingers persistently in the lay 
mind, and, left to his own discretion, the average patient is obsessed 
with the idea that he must not only eat to the point of repletion on the 
occasion of each regular meal, but, regardless of physiological require- 
ments, add to his diet as many raw eggs and as much milk and cream 
between meals as his stomach will tolerate. That such a system of forced 
nutrition is not only of no benefit but actually harmful has been repeat- 
edly demonstrated ; but that it is one which is still common even among 
otherwise quite intelligent people is a matter of constant observation. 

During the more acute phases of the disease the patient, if left to his 
. own initiative, will seldom overeat. Loss of appetite, anorexia, and gas- 
tric disturbance characterize active tuberculosis, and these symptoms, as- 
sociated as they are with a general inhibition of nutrition, are frequently 
a stumbling block to dietetic treatment. Likewise, in slowly progres- 
sive, apyretic tuberculosis of long standing, the desire for food is so lack- 
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ing that the efforts of the physician must he directed toward urging a 
sufi&cient amount rather than otherwise. It is at the beginning of con- 
valescence, when there has become established a more or less well-marked 
immunity to the toxins of the disease, that the danger of overeating is 
a practical one. A returning appetite and an increasing digestive capac- 
ity, marking as they do the beginning of convalescence, are natirrally 
welcomed by the patient, his family, and the physician as such favor- 
able symptoms that to guard against overindulgence does not at first oc- 
cur to one, nor is it easy to realize that an excess in the amount of food 
is being taken until it is either actually or approximately measured. 
Frequently attention is first called to the matter by phenomenal weight 
gains, and even then there is a very natural disposition to look with sat- 
isfaction rather than suspicion on what should really be taken as a warn- 
ing. Emaciation is a characteristic symptom of tuberculosis, to combat 
which every effort should be made to improve nutrition, and to introduce 
into the body a sufficient amount and a well-balanced ration ; but it must 
be borne in mind that nourishment depends upon assimilation, and that 
so long as the disease is actively progressive the ingestion of even large 
quantities of food will fail to help matters to any appreciable extent, and 
if given to excess only impose an additional burden upon the organs 
of elimination already overtaxed. A small, well-proportioned diet adapted 
to the individual will at such times do more for the patient than can 
possibly be expected from a diet which is in excess of his enfeebled pow- 
ers of assimilation. 

A suitable diet for a patient without fever and progressing favorably 
in the absence of complications does not differ materially either in quan- 
tity or quality from a suitable diet for the same person in health — ^with 
this exception, however, that in the case of a tuberculous invalid much 
under weight a somewhat more generous ration is indicated than would 
be required for a healthy person taking a like amount of exercise. In- 
crease in exercise both in health and in the presence of a tuberculous le- 
sion demands a corresponding increase in food according to well known 
physiological laws. Generally speaking, this demand is indicated by an 
increased appetite and a greater relish for the proteid elements of the 
diet, particularly for the proteids of animal origin. The same phenom- 
enon occurs in a patient recovering from a protracted and wasting acute 
stage of tuberculosis, even before exercise has been prescribed, and, as 
has been pointed out, is one of the first indications of a developing immu- 
nity to the toxemia on the part of the organism. 

The actual food requirements in any individual case can, with a little 
pains and experimentation, be worked out satisfactorily, but, as individ- 
uals differ in their food requirements within such wide limits, it is not 
practicable to apply any dietetic standard to an individual ease without 
first determining the actual conditions which govern the particular case. 
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Observation over a considerable period of time and in a large number 
of cases shows that the average food requirements differ very little under 
like conditions. The same is true as to the diet constituency, although 
this differs somewhat in different countries owing to long established 
national dietetic habits. Eor instance, in Germany, according to Voit, 
Rubner, and others, a considerably larger proportion of carbohydrates and 
a correspondingly smaller proportion of fats are consumed by the aver- 
age person in health than is the ease either in England or America. In 
the latter especially fats form a much larger part of the ration of the 
average person. There is less difference in the average protein constitu- 
ency of the diet in different countries, although the source of the protein 
is more variable. 

But, while averages are so similar, individuals present marked dif- 
ferences in their requirements, as has been said, and often without any 
apparent cause- It is a matter of common experience to see certain pa- 
tients improve in all respects and regain or pass their normal Aveight 
upon a diet which will he quite inadequate to maintain Aveight and im- 
provement in other patients, to all appearances of the same class and in 
the same condition. It is, therefore, quite out of ihe question to lay down 
rules which shall govern the amount of food or even its constituent pro- 
portions, and expect such rules to be generally applicable to individuals 
irrespectively. The problem must be worked out in each ease and studied 
carefully in order to obtain the best results. 

The following general rules, however, as the result of several years’ 
observation, have proven of value to the author in arranging dietaries 
for various classes of tuberculous invalids: 

(a) Men of the same respective age and weight seem to require 
a larger diet than do women. 

(b) All other conditions equal, a larger diet is apparently required 
by persons under thirty years of age than is the ease after that period. 

(e) The laboring classes, i. e., those who earn their living by mus- 
cular work, require more food than is the case with those living a more 
sedentary life, and in a certain measure the dietetic habits necessitated 
in the first place by occupation persist after occupation distinctions are 
removed. 

(d) The urban dweller consumes a larger relative amount of ani- 
mal food and therefore derives a larger percentage of his energy from 
the protein constituent of his diet than is the case with the country dwel- 
ler. This, of course, applies only to the higher orders of civilization. 

With these points in view and bearing in mind the wide individual 
variations which occur in all classes, we may assume for present purposes 
the following standards, applicable to ambulant cases of comparatively 
quiescent tuberculosis under sanatorium treatment: 
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(1) For tlie young adult men of the “working class” on very light 
exercise from 2,800 to 3,200 calories, of which from 110 grams to 125 
grams shall be protein. 

(2) For the same class on five or six hours’ vigorous exercise (saw- 
ing or chopping wood, working with shovels, pickaxes, barrows, etc.), 
from 3,100 to 3,600 calories, of which 125 grams to 140 grams shall be 
protein. 

(3) For women of this class 200 calories and approximately ten 
grams protein may he deducted in each ease. 

(4) For young adult men whose occupation has been more seden- 
tary, e. g., clerks, bookkeepers, tailors, students, etc., on moderate exercise 
(walking from one to three hours daily),’ 2,600 to 3,000 calories, of 
which not over 115 grams need be protein. 

(5) For women of this class not to exceed 2,500 calories and 100 
grams protein. 

(6) For older patients a slight reduction in calorific value and a 
considerably lower protein constituent are desirable in each case. 

(Y) For the country dweller a somewhat larger bulk, without in- 
crease in protein value, is usually desirable, all other conditions being 
similar, than is the case with the patient from the city (12). 

As has been said, individual variations are marked. Occasionally 
patients have been known to do well and gain weight on a diet as low 
as 1,800 calories with only eighty or ninety grams protein. More rarely 
others thrive, without digestive disturbance or other evidence of overeat- 
ing, on a diet as high as 4,000 calories over a considerable period of time. 
In the latter ease the increase is chiefly in fats and carbohydrates. . Such 
a diet in any patient on restricted exercise, especially if there be a pro- 
portionate increase in proteids, is almost certain to work mischief even- 
tually, and in the great majority of cases should be regarded as exces- 
sive, A patient who in normal life is accustomed to hard manual labor 
and a correspondingly large diet ■will, of course, more easily accommodate 
himself to such a diet (a return to his accustomed amount of food) as 
convalescence proceeds and his exercise is increased than is the ease with 
patients whose former occupations have been more sedentary and whose 
diet has corresponded. In the former class nothing is to be feared from 
a ration which would almost certainly prove excessive in the latter, even 
while both are on the same allotment of exercise. 

On the whole, however, the somewhat flexible standards given above 
are quite generally applicable and have proven safe as working bases 
over several years and with large groups of patients. They correspond 
closely with the standards worked out by Bardswell and Chapman in 
England, and do not differ materially from those which have been found 
satisfactory for healthy communities both in England and America. 



642 


TUBERCULOSIS 


They apply, of course, to that large class of tuberculous patients 
which is ambulant and free froln serious complications, which in fact 
does not differ essentially, so far as diet is concerned, from the same 
group in health. The special dietetic requirements of the far advanced, 
acute, and seriously complicated class of tuberculous invalids will be 
considered separately. Having determined, then, approximately the 
amount and chemical constituency of a suitable diet, it remains to so 
construct it that it shall satisfy the taste and not exceed the purse of the 
patient, and it is here that the ingenuity of the dietitian or the physi- 
cian is brought to the test. . It is one thing to prescribe a suitable diet 
in terms of proteids, fats, and carbohydrates, and quite another to con- 
struct such a diet in a manner to satisfactorily meet the individual re- 
quirements. 

In the case of the well-to-do efficiency alone need be considered, and 
this is comparatively easy to secure when the matter of cost can be ig- 
nored. Indeed, with a competent cook and a good market, the matter 
can be left largely to the tastes of the patient and the judgment of the 
cook, with but an occasionally exercised oversight on the part of the physi- 
cian. But in institutions, either charitable or semicharitable, and in 
the case of patients among the poorer classes in private or dispensary 
practice, economy must be combined with efficiency, and here the prob- 
lem is more difficult. 

It is a commonly observed fact that among the poorer classes of wage 
earners there is a relatively extravagant table with a comparatively defi- 
cient nutritive value. This is due to a lack of judgment in the selec- 
tion of material and skill in its preparation. The cheaper cuts of meat 
and all vegetables require skill, experience, and some talent in their 
preparation for the table, if their full nutritive value is to be secured, 
and if they are to be presented in a form most attractive to the palate. 
The more expensive cuts of meat require much less skill and time on 
the part of the cook. The housewife in the families of the poor, as a 
rule, lacks not only the necessary skill, but has too little time, aside from 
her other manifold and arduous duties, to make herself proficient in the 
culinary art. As a consequence she selects such foodstuffs as require the 
least time and skill in preparation, and in so doing increases the cost of 
the ration. Thus it comes about that, when tuberculosis develops among 
this class, the physician, conscious of the difficulties in the way of pre- 
scribing a mixed diet which shall meet the requirements, is almost forced 
to prescribe eggs and milk in quantities sufficient to make up the neces- 
sary calories. Undoubtedly a well-balanced mixed diet, properly pre- 
pared, would be much more efficient, and, with intelligent buying, much 
less expensive. It is true that milk possesses in itself all of the nutri- 
ment necessary to the support of life in man, and in infancy and early 
childhood is the ideal diet, lloreover, when reinforced by eggs, it con- 
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stitutes a food wMcli will suffice for the adult, hut it is by no means a 
satisfactory ration for the adult even when so reinforced, and if persisted 
in it will work serious mischief with the functions of digestion, and make 
a return to a normal diet a difficult matter. 

In the families of the poor, however, and among tuberculous invalids 
of all classes, in certain stages of the disease, milk or raw eggs or both 
constitute the most ready and effective means of reinforcing an other- 
wise deficient dietary. Used with judgment and discretion, and bearing 
in mind that a return to a normal mixed diet, as soon as it is possible 
to do so, is a most important desideratum, milk and eggs may properly 
be considered the chief auxiliaries to diet in tuberculosis. 

Sources of Food Supply. — The protein in a normal mixed diet for 
a man on moderate exercise constitutes about one-sixth of his total food 
energy as estimated in calories — e. g. ; 


Protein 125 grams= 600 calories 

Eats 125 grams=l,125 calories 

Carbohydrates 400 grams=l,600 calories 


Total, 3,225 calories 

Analysis of a large number of individual diets approximating such 
relative proportions and total amount of food shows that on an average 
about 75 per cent, of the protein is derived from animal sources and 25 
per cent, from vegetable sources. When starch digestion becomes im- 
paired, as is frequently the case in tuberculosis during the stages when 
exercise is much restricted, there is usually a falling off in the amount of 
carbohydrates consumed out of proportion to the total lowering of the 
diet. In such cases a larger percentage of protein is derived from ani- 
mal sources, while, of course, among many individuals habit and taste 
modify the relative proportions in both directions. But on the average 
the relation will be found to approximate 75 to 25 very Consistently, in 
this country at least. 

Butchers’ meat furnishes about twenty to twenty-five per cent, only 
of the total protein in an average mixed diet. Where milk and eggs are 
regularly taken with the meals, they supply the larger part of the re- 
maining protein to be accounted for as derived from animal sources. In 
America, except in the coast fishing towns, sea food comprises an insig- 
nificant article of diet — a fact which is to be deplored, since, if it is 
properly prepared, fish is a most wholesome and inexpensive article of 
food. 

Of the protein derived from vegetable sources in a mixed diet, such 
as that described, the great part is supplied in bread, cereals, and pud- 
dings. The fats of such a diet are derived chiefiy from butter (or its 
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equivalent), cream, meat fat, either in the meat as served or as used in 
the preparation of other foodstuffs, and eggs. “Drippings’^ and mar- 
garine as substitutes for butter have almost the same mxtritive value as 
the latter, and in the construction of an inexpensive diet are employed in 
some sections of this country and somewhat more extensively in England. 

The carbohydrate portion of the diet is, of course, derived almost en- 
tirely from vegetable sources, although when considerable quantities of 
milk are taken it furnishes an appreciable amount of this constituent. 
Cane sugar is almost a pure carbohydrate, and can be reckoned gram for 
gram. Bread, cereals, the legumes, and other vegetables constitute the 
great bulk of this important constituent of the diet. 

More than one-half the total calories of a normal and well-balanced 
ration should be supplied in the carbohydrates. It is, therefore, important 
that vegetables, from which the greater part of this constituent of the diet 
is derived, should be selected with judgment and carefully prepared and 
cooked. It is quite as much an art to properly prepare vegetables for the 
table as it is in the case of meat and fish. As commonly served in ho- 
tels, boarding houses, institutions, and even in private families, they are 
usually unattractive to the taste and often indigestible, and for this rea- 
son the carbohydrate content of the diet is often found to fall below 
the standard of highest efiiciency. 

In many of the diet “cures,” which have been so highly developed in 
Europe, particularly in Germany and Switzerland, the ingenious prepara- 
tion of vegetables and the skillful combination of varieties make it pos- 
sible to raise the amount of carbohydrates to constitute three-fourths or 
more of the total calories required, thus permitting a corresponding low- 
ering of the proteins, and still to maintain a highly palatable and very 
efficient diet. 

In the dietetic treatment of tuberculosis too little attention has been 
given to the value of carbohydrates, and too much stress laid upon the 
proteins and fats. 

Preparation of the Food. — The physician who essays to treat tuber- 
culosis should not consider it beneath his dignity to acquire some knowl- 
edge (theoretical at least) of the culinary art. He will do well, in fact, 
to familiarize himself with the various cuts of meat, their relative cost 
and nutritive value, and to know how they should be prepared and cooked. 
Ho less should he be competent to supervise the cooking of vegetables. 

The most choice and expensive cuts of meat may be rendered insipid 
to the taste and greatly reduced in nutritive value by ignorance or care- 
lessness in cooking. The same is true of poultry. 

Meat or poultry roasted at a moderate even temperature and not prop- 
erly basted will come out of the oven dry, toxigh, and tasteless, with the 
result that it fails to appeal to the appetite, not to speak of the actual 
loss of substance which it suffers. To properly roast or boil meat or 
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poultry it should be subjected first to a high degree of temperature — 
e. g., 400° to 500° E. in the ease of roasting, or to boiling water in the 
ease of boiling — such a heat as will insure the quick formation of a 
‘^crust” on the surface, which prevents the juices from escaping and thus 
not only retains the flavor but the tenderness of the meat. 

As soon as this is accomplished, which in fact requires but a few 
minutes, the temperature should be reduced to not above 190° E., where 
it should be maintained until the joint or the fowl, as the case may be, 
is thoroughly cooked. This requires from thirty-five to forty minutes per 
kilogram (seventeen to twenty minutes per pound) of the meat to be 
cooked. In the case of roasting it is best to use a skewer over a drip- 
ping pan, and it is very desirable to see that the joint or the fowl is fre- 
quently hasted during the process. Skillful cooks accomplish this by 
fastening pieces of meat fat to the surfaces of the roast and turning the 
skewer several times during the cooking. 

In broiling steaks and chops the same principle is to be observed — 
exposure to a hot fire until the surface is as it were sealed, and then to 
a lower temperature to allow of the proper cooking of the interior with- 
out burning the surface or permitting the juices to escape. The broil- 
ing or frying of poultry or fish requires somewhat less care and skill. 
There is a traditional prejudice against fried foods of all kinds, but par- 
ticularly fried meats, which is very general. However, in the case of 
meats, if they are fried over a hot fire and as far as possible in their own 
fat, there is less objection to this method than is generally supposed, and 
often it appeals to the palate, especially as a grateful change from the 
routine methods. In the case of certain poultry and fish it is preferable 
to other methods and quite unobjectionable from the point of view of 
efficiency. 

In cooking vegetables there is an infinite variety of attractive meth- 
ods and combinations, which a skillful and intelligent cook will employ. 
The most common fault to be found with vegetables as they are served is 
that they are either underdone, and, therefore, indigestible, or allowed 
to remain so long in the oven, the pan, or the pot that they have lost all 
flavor and a good share of their substance. 

The making of highly palatable and nutritious purges by various com- 
binations of vegetables is a culmination of the culinary art to which few 
American cooks have attained; yet the recipes are simple and inex- 
pensive, and their value as a feature of diet in disease is so great that they 
merit a more widespread popularity. A cook who understands their 
preparation will be able through their employment to keep up the carbo- 
hydrate factor of the dietary, as otherwise it is quite impossible to do. 

Seasonable Changes in the Dietary. — ^Theoretically there should be a 
lowering of the fats and, to a less extent, the proteins of the diet with 
a corresponding increase in the carbohydrates during the warmer months. 
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As a matter of fact, tliere is less change in the relative constituency of 
the average diet than might be expected. The sources of the food supply 
change, of course, but it is found that there is no constant variation either 
in the total calories, the chemical constituency, or the relation of animal 
to vegetable protein. This fact is observed among groups of healthy 
individuals as well as among the tuberculous when left to their own in- 
itiative. 

In the season when fresh vegetables and fruits are easily obtainable 
at small cost there is a tendency toward a higher carbohydrate content, 
but this is transitory, and the ordinary relation is quickly reestablished 
in the absence of special effort to the contrary. There is, however, a 
natural diminution of butcher’s meat in the rations of all classes during 
the very hot weather. This is recognized by patients and healthy per- 
sons alike, and should be heeded in constructing a summer diet for a tu- 
berculous invalid. Fish is an especially appropriate substitute at such 
times, but great care must be exercised in purchasing and shipping fisb 
in the warm weather, owing to its rapid deterioration — to avoid which 
it must be kept at a very low temperature to the moment of cooking, 
and even then it is unwdse to ship it long distances in the hotter 
months. 

Number and Arrangement of the Meals. — ^In a large part of this 
country, especially in rural districts, and almost universally among the 
laboring class, it is customary to serve the heartiest meal in the middle 
of the day, and this is the practice, no doubt a wise one, in most sana- 
toria for the treatment of tuberculosis. Patients should retire earl^, 
and to do so soon after a hearty meal is not conducive to rest or sleep. 

In private practice, among those who are accustomed to dine in the 
evening, it is perhaps permissible to continue the arrangement of the 
meals to which they are accustomed; but even among this class, if it can 
be done without too great inconvenience and protest on the part of the 
patient, it is better to change the order and prescribe dinner at noon, and 
a lighter repast in the evening. “Afternoon tea,” which in England is 
such a universal affair, is not very common in America. There can be no 
objection to it, however, provided it does not interfere with appetite for 
supper. 

Ordinarily three meals a day suf&ce for all purposes. They should 
be punctually and regularly served, and the time given to each should be 
ample — ^thirty minutes each for breakfast and supper and forty minutes 
for dinner is none too much time to allow. Patients should be instructed 
to be deliberate and to thoroughly masticate their food in order to in- 
sure the greatest efficiency of the diet. 

Variety. — In arranging a dietary for the tuberculous invalid it is 
of the first importance that sameness and monotony, both in the prepara- 
tion of the food and in the material selected, should be avoided. A 
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menu, however attractive in the first instance, which is repeated at reg- 
ular and short intervals with persistent routine soon becomes tiresome 
and repugnant. Each meal should, as it were, come as a surprise to the 
patient — at least so far as the midday and evening meals are concerned. 
A patient with a very indifferent appetite is thus often tempted into tak- 
ing, without coercion, a sufficiently substantial amount of food. Even a 
healthy individual, if he knows beforehand what each day of the week is 
going to bring him for dinner, is very apt to lose all zest for the meal 
before he sits down to the table. 

It is a well known principle, and one which Pavlow has demonstrated 
on dogs, that appetite and a relish for food enhance manyfold the di- 
gestion and assimilation functions, and it is certainly not time wasted 
to spend thought upon any arrangement which is calculated to stimulate 
the desire for food. 

As has been said, the construction of an efficient and at the same time 
an economic diet is a problem somewhat difficult to solve. It requires a 
careful inquiry into the relative food values and cost of the various ar- 
ticles on the market and some knowledge of the culinary art. It is a 
perplexing problem even in the home kitchen under the management of 
an intelligent housewife, but is much more difficult and complicated in 
institutional practice. 

Bardswell (1), of the King Edward VII Sanatorium in England, has 
worked out a scheme which he has found to meet the conditions both as 
to efficiency and economy in a very satisfactory manner. He arranges a 
bill of fare for the month, with such articles of foodstuffs as the markets 
afford at the season, from which bill the daily menus are prepared. The 
average individual portion is indicated on this list, so that the cook may 
make sufficient allowance in the preparation of the meal with the mini- 
mum of waste. The following example is a copy of one of these monthly 
bills of fare actually employed (September, 1911). The portions indicate 
averages from which individuals vary in one direction or the other to 
some extent. It is a fairly generous diet, representing something over 
3,000 calories. It will be noticed that a somewhat larger portion is al- 
lowed for men than for women : 


PATIENTS’ DIETARY— BARDSWELL 


DIET "A"— MEN 
Breakfast 

Porridge with Milk . 2 oz. = 66 gms. 


Bread 2 oz. = 66 gms. 

Butter J^oz. = 14 gms. 

Eggs 1 “ 28 gms. 

Bacon 1 oz. = 28 gms. 

Tongue, brawn, etc. .1 oz. = 28 gms. 

Herrings 1 = 28 gms. 


DIET WOMEN 

Breakfast 

Porridge with Milk. .2 oz. = 56 gms. 


Bread 134 oz. = 42 gms. 

Butter 34 oz. = 14 gms. 

Eggs 1 = 28 gms. 

Bacon 1 oz. — 28 gms. 

Tongue, brawn, etc. . . 1 oz. — 28 gms* 

Herrings 1 *= 28 gms* 



0^0 
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DIET 

'‘A”— MEN 



DIET "B"- 

-WOMEN 


Luncheon 




Luncheon 



Milk 

14 pt. 


490 gms. 

Milk 

■ 14pt. = 

490 gmfl. 

Bread 


== 

56 gms. 

Bread 

.IJ^ OZ. = 

42 gms. 

Butter 

J4 OZ. 

= 

14 gms. 

Butter 

. oz. ™ 

14 gms. 

Meat 


= 

84 gms. 

Meat 

.234 oz. = 

70 gms. 

Pudding 

5 oz. 


140 gms. 

Pudding 

.3 oz. ™ 

84 gms. 

Dinner 




Dinner 



Milk 

14 pt. 


490 gms. 

Milk 

. . 14 Pt. = 

490 gms. 

Bread 

2 oz. 

= 

56 gms. 

Bread 

. . 114 oz. = 

42 gms. 

Butter 

OZ. 

:= 

14 gms. 

Butter 

. . 14 oz. = 

14 gms. 

Meat 

3 oz. 

5SS 

84 gms. 

Meat 

. .2J4 oz. = 

70 gms. 

Pudding 

5 oz. 


140 gms. 

Pudding 

. . 3 oz. = 

84 gms. 

Potatoes 

) 



Potatoes 



Greens 

r q- s. 



Greens 

. . }■ q. s. 


Afternoon Tea 

i 



Afternoon Tea .... 




The cost of raw food material in this schema did not (in 1911) ex- 
ceed 1/6 (36 cents) per person per diem. 

In this country a very satisfactory diet for the ambulant, uncompli- 
cated case may be supplied at not to exceed 30 cents per person per 
diem for raw food material, and in some sections of the country where 
moderate and low prices prevail the cost of the same diet may fall as low 
as 25 cents. 

The following menus for several days are taken from records of one 
division of Loomis Sanatorium (Annex), where they were actually em- 
ployed with satisfactory results from every point of view: 

Annbx Division Menus for One Week — Cost per Person per Diem, 30 Cents 

FIRST DAY 

Breakfast Dinner Supper 


Oranges 

Soup 

Boston Beans 

Shredded Wheat 

Fricasseed Chicken 

Catsup 

Sausage 

Tomatoes 

Chocolate Cake 

Corn Bread 

Mashed Potato 

Marmalade 

Bread — ^Butter 

Ice Cream 

Bread — Butter 

Coffee — Cocoa 

Bread — Butter 

Cocoa — ^Tea 

Milk — Cream 

Milk 

SECOND DAY 

Milk 

!Bananas 

Soup 

Creamed Dried Beef 

Oatmeal 

Roast Beef 

Baked Potato 

French Toast 

String Beans 

Apple Sauce 

Maple Syrup 

Boiled Potato 

Bread — Butter 

Bread — ^Butter 

Rice Pudding 

Cocoa 

Coffee — Cocoa 

Bread — Butter 

Milk 

Milk — Cream 

Milk 

THIRD DAY 


Stewed Pears 

Soup 

Corned Beef Hash 

Cream of Wheat 

Boiled Lamb 

Peaches 

Bacon 

Rice 

Spice Cake 

Graham Muffins 

Peas 

Bread — Butter 

Bread — ^Butter 

Steamed Pudding 

Cocoa 

Coffee — Cocoa 

Bread — ^Butter 

Milk 

Milk — Cream 

Milk 
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FOURTH DAY 


Breakfast 

Prunes 

Oatmeal 

Griddle Cakes 
Maple Syrup 
Bread — Butter 
Milk — Cream 
Cojffee — Cocoa 

Dinner 

Soup 

Roast Beef 

Potato 

Com 

Tapioca Pudding 

Bread — Butter 

Milk 

CjTn>T3Ti'T? 

Cold Sliced Meat 

Fried Potato 

Mixed Pickle 

Cookies 

Bread — Butter 

Cocoa — Milk 


FIFTH DAY 


Bananas 

Petti johns 

Cod Fish Cakes 
Bolls 

Bread — Butter 
Milk — Cream 
Coffee — Cocoa 

Soup 

Corned Beef 

Potato 

Cabbage 

Pie — Cheese 

Bread — ^Butter 

Milk 

Lamb Stew 

Vegetables 

Cinnamon Rolls 

Bread — ^Butter 

Cocoa — Milk 


SIXTH DAY 


Stewed Figs 
Hominy 

Eggs 

Bread — Butter 
Milk — Cream 
Coffee — Cocoa 

Soup 

Fish 

Potato 

Tomatoes 

Bread Pudding 

Bread — Butter 

Milk 

Macaroni — Cheese 
Layer Cake 

Pineapple 

Bread — Butte 

Cocoa — Milk 


SEVENTH DAY 


Rhubarb 

Oatmeal 

French Toast 
Syrup 

Bread — Butter 
Coffee — Cocoa 
Milk — Cream 

Soup 

Steak 

Potato 

Lima Bean 

Baked Custard 

Bread — Butter 

Milk 

Cold Ham 

Creamed Potato 
Lemon Jelly 

Soda Biscuit 

Bread — Butter 

Cocoa — Milk 

A group of forty patients on varying grades of exercise, with a few 
‘‘complete rest” cases, made satisfactory weight gains, and in other re- 
spects diu well on this diet, averaging somewhat over 3,100 calories, with 
approximately 150' grams protein. 

In another division of Loomis Sanatorium (Intermediate Division) 
during the same period a more expensive diet was served — an example 
of which is given in the following list of menus for seven days. The 
actual consumption of food from this diet by a group of fourteen pa- 


tients, equally divided as to sex, was somewhat less than in the former 
ease ; the results as to weight gains, etc., were about the same, and quite 
satisfactory. The additional cost is due, of course, to the more expensive 


articles comprised in the menus; 
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Intebmediatb Division Menus for One Week — Cost per Person per Diem, 40 Cents 

FIRST DAY 


Breakfast 

Grape Fruit 

Farina 

Omelet 

Muffins 

Butter 

Coffee — Cocoa 
Milk — Cream 


Bananas 
Oatmeal 
Boiled Eggs 
Rolls 
Butter 

Coffee — Cocoa 
Milk — Cream 


Oranges 

Wheatena 

Eggs 

Potato Scones 
Bread — Butter 
Coffee — Cocoa 
Milk — Cream 


Apricots 
Saxon Wheat 
Bacon 

Griddle Cakes, 
Syrup 

Bread — ^Butter 
Coffee — Cocoa 
Milk — Cream 

Prunes 
Petti johns 
Eggs to order 
Muffins 
Bread — ^Butter 
Coffee — Cocoa 
Milk — Cream 


Oranges 

Oatmeal 

Cod Fish Cakes 

Rolls 

Butter 

Coffee — Cocoa 
Milk— Cream 

Bananas 
Hominy 
Bacon 
Com Bread 
Bread — ^Butter 
Coffee — Cocoa 
Milk — Cream 


Dinner 

Tomato Bisque 
Roast Duck 
Stuffing 

Gooseberry Jam 
Creamed Onions 
Mashed Potato 
Ice Cream 
Bread — Butter 
Milk 

SECOND DAY 
Bouillon 

Roast Spare Ribs 
Sauerkraut 
Sweet Potato 
Boiled Potato 
Plum Pudding 
Brandy Sauce 
Milk 

THIRD DAY 
Bean Purde 
Roast Veal 
Potato 
Parsnips 
Lettuce 
Pie 

Bread — ^Butter 
Milk 

FOURTH DAY 
Vegetable Soup 
Broiled Steak 
Tomatoes 
Potato 

Tapioca Pudding 
Bread — Butter 
Milk 

FIFTH DAY 
Soup 

Roast Beef 
Browned Potato 
Beets 

Steamed Pudding 
Foamy Sauce 
Bread — ^Butter 
Milk 

SIXTH DAY 
Soup 
Fish 

Asparagus 

Potato 

Rice Pudding 
Bread — ^Butter 
Milk 

SEVENTH DAY 
Cream Soup 
Roast Lamb 
Potato 
Com 

Baked Custard 
Caramel Sauce 
Bread — ^Butter 
Milk 


Supper 

Cold Roast Beef 
Browned Potato 
Cocoanut Cake 
Bread — Butter 
Cocoa — ^Tea 
Milk 


Roast Beef Hash 
Chicken Salad 
Lemon Jelly 
Whipped Cream 
Bread — Butter 
Cocoa — Tea 
Milk 


Lamb Chops 
Boiled Rice 
Plums 
Cake 

Bread — Butter 
Tea — Cocoa 
Milk — Cream 


Cold Ham 
Creamed Potato 
Fruit Salad 
Boston Cookies 
Raspberries 
Bread — Butter 
Cocoa — ^Tea 
Milk 

Lamb Stew 
Biscuit 
Peaches 
Cake 

Bread — Butter 
Tea — Cocoa 
Milk 


Steak 

French Fried Potato 

Lettuce 

Pears 

Cookies 

Bread — Butter 

Cocoa — MOk 

Cold Meat 
Macaroni 
Tomatoes 
Apple Sauce 
Layer Cake 
Bread — ^Butter 
Cocoa — ^Tea 
Milk 
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It will thus be seen that a well-balanced and efficient diet for the ordi- 
nary tuberculous patient may be constructed at a cost for raw food ma- 
terial of thirty, or in some sections possibly as low as twenty-five, cents 
per person per diem. It will be seen also that the cost increases rapidly 
as the diet becomes more elaborate, ev^en without any increase in the nu- 
trition value. 

In institutions for paupers and incompetents, where actual physical 
disease has not to be considered, it is quite possible to furnish a ration 
which shall have the necessary calorific value and a sufficient protein con- 
tent for as little as fifteen or sixteen cents per person per diem, and in 
several institutions of the sort such a low cost is actually maintained. 
But, while a diet so constructed may be practicable and efficient under 
such circumstances, it would be an extremely hazardous and unjustifi- 
able experiment to attempt to reduce the cost of diet to any such figures 
in the case of tuberculous invalids in or out of institutions. Indeed, it 
woidd be of very doubtful expediency to attempt to reduce the cost in the 
latter case much below thirty or possibly, under some circumstances, twen- 
ty-five cents at the present price of foodstuffs (1911). 

Diet in Par Advanced, Acute, and Complicated Cases. — ^During acute 
exacerbations arising in the course of an otherwise favorable case, such 
as may follow an ‘‘overdose” of exercise or tuberculin, there is no indica- 
tion for any special change in the ordinary dietary, although the patient, 
being immobilized, i. e., placed on “absolute rest” and during the period 
of fever, will naturally take less food owing to the incidental falling off 
in appetite. This need excite no apprehension, nor is it per se a condi- 
tion calling for supplementary diets of eggs and milk. The patient will 
in fact do better if not disturbed by any departure from the food routine 
to which he has become accustomed. 

But in cases of progressive disease and continued hyperpyrexia, or 
in the presence of certain complications, it will often become necessary 
to make more or less radical changes both in the constituency and the 
frequency of the diet, with a view of maintaining a sufficient nourishment. 
In “far advanced” and progressive cases, where the patient has lost all 
appetite for regular meals, and has a repugnance for food as ordinarily 
served, it is wise to give small quantities at frequent intervals for such 
a period as conditions will determine. It is an excellent practice in 
such cases to divide the total amount of food to be given into eight parts, 
to be given at two-hour intervals through the day, the larger portions 
coming at the regular meal hours. 

The following “two-hour” diet is one which has been found very serv- 
iceable in these cases in the hospital of Loomis Sanatorium. It affords a 
sufficient variety and total quantity in such small portions as not to ex- 
cite repugnance even when there is a decided anorexia : 
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REGULAR TWO-HOUR DIET 
FIRST DAY SECOND DAY 

6.00 A. M. 


Milk 

.6 

OZ. 


170 gms. 

Milk 

..6 

OZ. 

s=; 

170 gms. 

1 Raw Egg 

8.00 A. M. 





1 Raw Egg 





Orange 

.3 

oz. 


90 gms. 

Grapes 

..3 

oz. 


90 gms. 

Oatmeal 

.3 

oz. 

= 

90 gms. 

Cream of Wheat.. . 

..3 

OZ. 

= 

90 gms. 

Cream — Sugar 




Cream — Sugar 




2 Soft Cooked Eggs 





Butter 

• • K 

oz. 


14 gms. 

10.00 A. M. 





Bread 

.. K 

OZ. 

= 

14 ^s. 

Broth 

.4 

oz. 

— 

120 gms. 

Cocoa 

. .3 

oz. 

s= 

90 gms. 

Toast 


oz. 

= 

14 gms. 

Toast 

.. K 

OZ. 

=; 

14 gms. 

Beef Juice 

12.00 M. 

,3 

oz. 


90 gms. 

Beef Juice 

..3 

oz. 

5= 

90 gms. 

Soup 

A 

oz. 

= 

120 gms. 

Cream Soup 

..4 

oz. 

= 

120 gms. 

Chicken 

A14 oz. 


42 gms. 

Lamb Chop 

..IK 

OZ. 

s=: 

42 gms. 

Potato 

.2 

oz. 

= 

60 gms. 

Potato 

. .2 

oz. 

=z; 

60 gms. 

Ice Cream 

2.00 P. M. 

,3 

oz. 

ss 

90 gms. 

Bread — Butter 





Hot Chocolate 

4 

oz. 

= 

120 gms. 

Beef Juice 

..3 

oz. 

=: 

90 gms. 

Bread-Butter Sand 

- 



1 Raw Egg 




wich 

,1 

oz. 


28 gms. 





4.00 P. M. 










Milk 

.6 

oz. 

=3 

170 gms. 

Milk 

..6 

oz. 

= 

170 gms. 

Beef Juice 

6.00 P. M. 

.3 

oz. 


90 gms. 

1 Raw Egg 





Broth 

.4 

oz. 


120 gms. 

Beef Broth 

. .4 

oz. 

= 

120 gms. 

Stewed Fruit 

.2 

oz. 

as 

60 gms. 

Lettuce Salad 

..1 

oz. 


28 gms. 

Scraped Beef Sand 

- 



Toast 

. . OZ. 


14 gms. 

wich — Beef , . . 1 

oz.) 


42 gms. 





— Bread.. i^oz.C 







8.00 P. M. ) Milk 6 
10.00 P. M. S 

oz. 

= 

170 gms 

Milk 

. .6 

oz. 

=: 

170 gms* 

THIRD DAY 



FOURTH DAY 



6.00 A. M. 










Milk 

.6 

oz. 

= 

170 gms. 

Milk 

..6 

oz. 

= 

170 gms. 

1 Raw Egg 

8.00 A. M. 




1 Raw Egg 






Fruit 

.3 

oz. 

as 

90 gms 

Fruit 

..3 

oz. 

=; 

90 gms. 

Bacon 

.1 

oz. 

as 

28 gms. 

Cocoa 

. .4 

oz. 

ss= 

120 gms. 

Potato 

.1 

oz. 

-5 

28 gms. 

Toast 

.. K 

oz. 


14 gms. 

Toast 

Coffee 

.1 

oz. 

ss 

28 gms. 

1 Raw Egg 





10.00 A. M. 










Shredded Wheat. . . 

.1 


S3B 

35 gms. 

Lettuce Sandwich 





Cream 

.IK oz. 

ss 

42 gms. 

Milk 

. .6 

oz. 


170 gms. 

Sugar 

1 Raw Egg 




Beef Juice 

1 Raw Egg 

..3 

oz. 

s= 

90 gms. 


12.00 M. 










Chicken Broth .... 

.4 

oz. 

as 

120 gms. 

Thick Soup 

. .4 

oz. 

= 

120 gms. 

Rice 

.1 

oz. 

as 

28 gms. 

Chicken 

. .1 

oz. 

=s 

28 gms. 

Beef Sandwich 




Potato 

..1 

oz. 

= 

28 gms. 






Celery 

..1 

oz. 

= 

28 gms. 






Ice Cream 

..3 

oz. 

ss: 

90 gms. 

2.00 P. M. 









Egg Orangeade 





Rice Pudding 

. .2 

oz. 

= 

60 gms. 

(1 albumm — 1 orange) 




Bread — ^Butter 




Beef Juice 

4.00 P. M. 

.3 

oz. 

as 

90 gms. 






Milk 

.6 

oz. 

as 

170 gms 

Milk 

..6 

oz. 

sss 

170 gms. 

1 Raw Egg 




1 Raw Egg 
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THIRD DAY 

6.00 P. M. 

Steak :.2}^oz. == 75 gms. 

Potato 1 oz. = 28 gms. 

Baked Apple 3 oz. = 90 gms. 

Bread — Butter 

lo!oO p! m! I Milk.. 6 oz. — 170 gms. 
FIFTH DAY 

6.00 A. M. 

Milk 6 oz. = 170 gms. 

1 Raw Egg 

8.00 A. M. 

Cream of Wheat 3 oz. = 90 gms. 

Cream — Sugar 

Toast 

Coffee 

10.00 A. M. 

Egg Lemonade 
Beef Juice 

12.00 M. 

Soup 4 oz. = 120 gms. 

Scraped Beef Sandwich 

Celery or Onion 1 oz. — 28 gms. 

2.00 P. M. 

Broth 4 oz. = 120 gms. 

Bread — Butter 

4.00 P. M. 

Milk 

1 Raw Egg 

6.00 P. M. 

Cornmeal Mush 3 oz. = 90 gms. 

Cream — Sugar 

Fruit 3 oz. = 60 gms. 

Milk 

10!00 p! m! I" o*- = 170 gma. 


FOURTH DAY 
Scraped Beef Sandwich 


Fruit Salad 234 oz. = 75 gms. 

Beef Juice 3 oz. = 90 gms. 

Milk 6 oz. = 170 gms. 

SIXTH DAY 

Milk 6 oz. = 170 gms. 

1 Raw Egg 

Fish 2 oz. == 60 gms. 

Toast 
Beef Juice 
Coffee 

Cocoa 


1 Raw Egg 


Steak 234 oz. = 75 gms. 

Potato 

Custard 3 oz. = 90 gms. 

Milk 

Gruel.. 3 oz. = 90 gms. 


Milk 

Beef Juice 


Omelette 3 oz. = 90 gms. 

Toast 1 oz. = 28 gms. 

Apple Sauce 3 oz. — 90 gms. 

Milk 6 oz. = 170 gms. 


SEVENTH DAY 

6.00 A. M. Milk 

1 Raw Egg 

8.00 A. M. Bacon 

Toast 

Coffee 

10.00 A. M. Grape Nuts 

Cream 
1 Raw Egg 

12.00 M. Roast Beef 

Apple-nut Salad. ........ 

Bread — Butter 

2.00 P. M. Milk (4) Toast (1) oz. 

Milk 

4.00 P. M. Beef Juice 

1 Raw Egg 

6.00 P. M. Lamb Chop 

Potato 
Junket 
Toast 
Beef Juice 



6 oz. = 170 gms. 

1 oz. = 28 gms. 

2 oz. = 60 gms. 

,2 oz. = 60 gms. 
,2 oz. = 60 gms. 

.134 oz. = 42 gms. 

.6 oz. = 170 gms. 
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This is a well-halaneed ration averaging about 2,500 calories and, if 
well borne, will maintain nutrition or even effect weight gain in spite of 
high temperature and progressive disease. 

It sometimes happens, however, that such a diet is not well borne, 
and appears to cause gastric and intestinal disturbance, or at least to 
cause in the patient a sense of discomfort. In such cases, or when there 
is reason to believe that the diet may be in part the cause of temperature, 
as imposing too great a strain on the digestive functions a semiliquid or, 
in extreme cases, a liquid diet may be substituted and often successfully, 
Eollowing are examples of such diets which have been found in actual 
experience very satisfactory: 

TWO-HOUR SEMI-LIQUID DIET 
FIRST DAY 


8.00 A. M. 

Plums 



Farina 

.4 oz, = 120 gms. 


Toast 

.1 OZ. — 28 gms. 


Cocoa. 

A oz. = 120 gms. 


Cream 

.4 oz. = 120 gms. 


Butter 

. 3^ oz. = 14 gms. 

10.00 A. M. 

Beef Juice. 

.3 oz. — 90 gms. 

12.00 M. 

Cream of Pea Soup 



Zwieback 

.1 oz. “ 28 gms. 


Butter 



Ice Cream 

.3 oz. = 90 gms. 


Milk 

.6 oz. = 170 gms. 

2.00 P. M. 

1 Raw Egg 


4.00 P. M. 

Milk 

.6 oz. = 170 gms. 

6.00 P. M. 

Milk 

.6 oz. = 170 gms. 


Toast 

.1 oz. = 28 gms. 


Butter 

. 34 oz. = 14 gms. 


Junket 

.3 oz. = 90 gms. 

8.00 P. M. 

Cocoa 

.5 oz. = 140 gms. 

Aveeage 

Protein 



Fats 



Carbohydrates 



Calories 

2,622 

SECOND DAY 

THIRD DAY 

8.00 A. M. 

Oranges 

Grapes 


Petti] ohns 

Oatmeal 


Toast 

Toast 


Butter 

Butter 


Cocoa 

Cocoa 


Cream 

Cream 

10.00 A. M. 

Beef Juice 

Beef Juice 

12.00 M. 

Cream of Tomato 

Cream of Spinach 


Zwieback 

Zwieback 


Butter 

Butter 


Charlotte Russe 

Junket 


Milk 

Milk 

2.00 P. M. 

1 Raw Egg 

1 Raw Egg 

4.00 P. M. 

Milk 

Milk 

6.00 P. M. 

Cocoa 

Milk 


Toast 

Rice 


Butter 

Toast 


Custard 

Butter 

8.00 P. M. 

Milk 

Cocoa 

Quantities for second and third days relatively the 

same as for first day, 
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2,000 CALORIES— LIQUID DIET 


8.00 A. M. 

Cocoa 



Eggs 

Milk 

2 


Orange Juice 

h ) 

10.00 A. M. 

Eggnog 

i 1 Egg > 

i 1 cup Milk 1 

12.00 M. 

Soup 



Milk 



Junket 



Egg 

i 

2.00 P. M. 

Cocoa 



Beef Juice 


4.00 P. M. 

Milk 



Egg 

1 

6.00 P. M. 

Cocoa 



Milk 



Eggs 

2 

8.00 P. M. 

Hot Milk 


Avbbaqb 

Milk 



Cocoa 



Raw Eggs 

7 


Soup 



Beef Juice 



Junket 



Sugar 



Orange Juice 



These semiliquid and liquid diets will he found especially service- 
able in certain laryngeal cases, characterized by more or less distressing 
dysphagia, although such cases sometimes have a greater tolerance for 
solids than liquids. 

It is scarcely necessary to point out that the expense of such dietaries 
is considerable, not only because of the greater cost of material, but on 
account of the greatly increased service (nurse or dietitian) required. 

Constipation and diarrhea, arising from various causes, are not un- 
common in the course of chronic tuberculosis. When due to extensive 
tuberculous involvement of the intestines, little can be expected from 
any form of treatment, but in any case better results can be expected 
from suitable modification of the diet than from any other method. 

An obstinate constipation is frequently corrected by a diet similar 
to the following: 

ANTI-CONSTIPATION DIET 


FIRST DAY 
7.00 A. M. 

Orange Juice 
Bebakpast 
Apples 
Oatmeal 
Cream 
Sugar 



SECOND DAY 

Orange Juice 

Figs.. 

PettijohiiS' 

Cream 

Sugar 

Lamb Chops 
Coffee 


THIRD DAY 
Orange Juice 

IPOSLI^ 

Shredded Wheat 

Cream 

Sugar 

Omelette 

Coffee 
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FIRST DAY SECOND DAY THIRD DAY 

Dinner 


Chicken 

Roast Beef 

Roast Lamb 

Celery 

Cauliflower 

Peas 

Asparagus 

Spinach 

Carrots 

Brown Bread 

Rye Bread 

Brown Bread 

Butter 

Butter 

Butter 

4.00 P. M. 

Buttermilk 

Buttermilk 

Buttermilk 

Supper 

Lamb Chops 

Broiled Chicken 

Fillet of Beef 

Salad 

Salad (Tomato) 

Salad 

Honey 

Brown Bread 

Rye Bread 

Graham Bread 

Butter 

Butter 

Butter 

Stewed Prunes 

Apple Sauce 

8.00 P. M. 

Stewed Fruit 

Fruit 

Fruit 


In tlie case of diarrhea it is wise to concentrate the diet as much 
as possible. The following examjde of such a diet has proved very satis- 
factory in such cases and permits of sufficient variety to he acceptable to 
most patients over protracted periods: 

CONCENTRATED DIET 


FIRST DAY SECOND DAY THIRD DAY 

Breakfast 

Hominy 3 oz. = 90 gms. Same, but vary style of serving eggs. 

Cream 1 oz. = 28 gms. 

Sugar 

Eggs 2 

Cocoa 4 oz. = 120 gms. 

Toast 1 oz. = 28 gms. 

Butter oz. = 14 gms. 

Dinner 

Roast Lamb 2 oz. = 60 gms. Broiled Chicken Roast Beef 

Rice 5 oz. = 140 gms. Baked Potato Rice 

Milk 1 cup Milk Zwieback 

Zwieback oz. = 14 gms. Zwieback Butter 

Butter oz. = 14 gms. Butter Milk 

Supper 

Baked Potato 3 oz. — 90 gms. Lamb Chops — 2 Squab (or Chicken) 

1 Egg (Omelette) Rice Baked Potato 

Zwieback M oz. = 14 gms. Zwieback Zwieback 

Butter oz. = 14 gms. Butter Butter 

Milk Milk Milk 

Average 

Protein 110 gms. 

Pats 115 gms. 

Carbohydrates 260 gms. 

Calories .2,600 


Hyperehlorhydria is another condition arising frequently in certain 
stages of tuberculosis, to meet which an “antiaeid” diet is the most effec- 
tive weapon available. Such a diet is the following, which is often suffi' 
cient to correct the trouble without other recourse: 
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ANTIACID DIET— LIBERAL 
8.00 A. M. 

Broiled Veal 70 gms. 

Stewed Veal 100 gms. 

Beef Steak 70 gms. 

^Fowl 70 gms. 

Toast 30 gms. 

Zwieback 20 gms. 

Egg 1 

Butter 20 gms. 


Choice 


Choice 


10.00 A. M. 


12.00 M. 


Choice 


MiUc 500 c. c. 

Toast 40 gms. 

Butter 20 gms. 

French Soup with Yolk of Egg 
f Raw Meat — Beef Steak. . 200 gms. 
■< Broiled or Boiled Fowl. . . 140 gins. 
( Broiled or Boiled Fish. . .140 gms. 

Asparagus Heads 100 gms. 

Toast 20 gms. 

Omelette Souffld 120 gms. 

Butter 10 gms. 

Black Coffee Small Cup 


ANTIACID DIET— STRICT 


Milk 200 gms. 

Soft Boiled Eggs 2 

Toast 60 gms. 

Butter 30 gms. 


Egg 


1 


Chicken or Broiled Meat.. 100 gms. 
Spinach or Asparagus . . . 100 gms. 

Stale Bread 100 gms. 

Butter 30 gms. 


4.00 P. M. 


Milk 

.250 c. c. 

MiUc 

150 c. c. 

Zwieback 

. 60 gms. 

Crackers 

.... 50 gms. 

Butter 

6.00 P. M. 

, 20 gms. 

Butter 

.... 30 gms. 

^•1 • ( Cold IVIeat 

Choice jMeatJeUy 

. 70 gms. 

Milk 

.... 100 gms. 

.100 gms. 

Butter 

.... 25 gms. 

Toast 

. 20 gms. 

Zwieback 

.... 20 gms. 

Swiss or Dutch. Cheese. . 
Butter 

Average 

. 20 gms. 

, 20 gms. 

Soft Boiled Egg 

Average 

1 

Protein 

. 98 gms. 

Protein 

88 gms. 

Pats 

.132 gms. 

Fats 

, . . . . 166 gms. 

Carbohydrates 

.269 gms. 

Carbohydrates 

215 gms. 

Calories 

.2,736 

Calories 

2,787 


Other indications arise in the course of many cases of tuberculosis 
which demand special dietetic consideration, but, as a rule, they are not 
due to conditions peculiar to tuberculosis and will be treated in other 
portions of this work to which they more properly belong. Diabetes mel- 
litus and other forms of glycosixria, for instance, are not infrequent com- 
plications in tuberculosis, which preeminently call for dietetic treatment. 

The recent work of Schmidt has thrown new light upon certain in- 
testinal conditions which occur more or less frequently in tuberculosis, 
though by no means peculiar to it, characterized on the one hand by ex- 
cessive fermentation, and on the other by putrefaction, and attended in 
both eases by diarrhea, biit indicating quite different dietetic procedures. 
In the former a restriction of the carbohydrate element and in the latter 
of the protein (especially of animal protein) in the diet is indicated. 

Alcohol. — There has been much discussion, pro and con, as to the 
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value of alcoholic beverages in the diet of the tuberculous invalid. The 
occasional abuse of alcohol among all classes is, of course, to be deplored, 
and has led reactionists to take the stand that, being unnecessary, it should 
be rigidly excluded in all cases. Such practice, while not fraught with 
the dangers that attend indiscriminate license, often in cases that are 
actually harmed by its use, is none the less unwise, and at times, no 
doubt, prejudicial to the best interests of the patient. 

The somewhat widespread belief that alcohol itself is fattening is a 
fallacy, although some alcoholic beverages, e. g., the malt liquors, contain 
besides the alcohol certain extractives which are available to the body as 
food. However, this is no argument in favor of its employment, for these 
elements may be supplied without the alcohol. The real value of alcohol 
in diet is due to its sparing effects upon the fats and carbohydrates. At- 
water and Benedict (Memoirs of the Rational Academy of Science, 1902) 
have shown that within limits it may be used in the body economy in 
place of isodynamic quantities of these two elements. 

A bottle of ordinary table claret, containing approximately 70 grams 
of alcohol, for instance, supplies 500 calories, and may be substituted 
for an equal calorific value in fats or carbohydrates without perceptible 
change in metabolism. Hence, it follows that, when the carbohydrate con- 
tent of the diet cannot be brought up to the desired quantity, the addi- 
tion of a little wine or beer to the diet may be of distinct advantage. 

In hyperacidity alcohol in any foim is contraindicated, and it is 
valueless in eases with normal gastric secretion, but as a stomachic in 
cases of hypoacidity, loss of appetite, and consequent impairment of di- 
gestion the lighter wines and malt liquors may be prescribed to advan- 
tage. For such a purpose a beverage containing from five to ten per 
cent, alcohol is all-sufficient, and because of their additional nutritive 
value the malt liquors are preferable to wines if they are well borne. 

The heavier wines and distilled liquors containing high percentages 
of alcohol have no place in dietetic treatment and should be employed 
only as medicine. 

There is a growing tendency to regard a suitable diet in tuberculosis 
as not differing essentially from that in health. In the absence of com- 
plications and among eases pursuing a favorable course such a view is 
probably correct, but in consideration of the character and especially the 
chronicity of the disease, with the emaciation which is commonly one of 
its most striking features, the physician is forced to direct his attention 
to the question of nourishment, and for this reason diet in tuberculosis 
must continue to hold a prominent place in the therapeutics of the disease. 

As regards constant deviation from the normal in the gastrointestinal 
system, in otherwise \mcomplieated pulmonary tuberculosis, there are 
certain conditions which are met with so often as to suggest at least a 
definite relation to the disease. From a large number of examinations 
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of stomacli contents following test meals made in the laboratories of 
Eoomis Sanatorium, the conclusions wore reached that : 

(a) In the active ‘'incipient” eases the total acidity and motility 
are increased. 

(b) In the inactive ^‘incipient” stage there is shown no uniform dis- 
turbance in these factors, only such as is found in non-tuljcrculous eases. 

(e) In “moderately” and “far advanced” cases, active and inactive, 
the tendency inclines to a lowered total acidity and motility', especially 
in the active stage. 

It will be seen, therefore, that in certain stages of the disease there 
are indications for special dietetic consideration which cannot wisely be 
neglected if the best results are to be expected. 

Advice to Patients Aeter Discharge eeom Treatment 

The responsibility of the physician docs not end with the discharge 
of the patient from a sanatorium, or from treatment at a resort or at his 
home. In the great majority of cases the v^j^uestions arise, “What sort of 
employment shall I seek that will best conserve my health and at the 
same time give me a living wage ?” and “Where shall I seek it 

It has been the custom to advise tuberculous individuals who have 
attained an arrest of the disease, or are sufficiently improved to undertake 
some self-supporting occupation, to get work in the open air, in the coiin- 
try, and, if possible, in the mountains. How, such advice, wffiile it sounds 
plausible enough, is quite impracticable in ninety-nine cases in the hundred. 

In the first place, this field of em])loyment is a very limited one, gen- 
erally simmering down to some branch of agriculture. Farming under 
modern conditions is suitable only for those who possess experience or 
a considerable capital, and even then makes physical demands beyond the 
strength and endurance of most patients immediately after discharge. 

The successful small farmer is an exceedingly hard-working and self- 
sacrificing man, who has to bo content with small profits, a meager diet, 
and long hours. The farm laborer is in a still worse ease, with the small 
pay, long hours, and heavy work ; even healthy men are not long-lived in it. 

Aside from such considerations, there are two serious objections to 
agricultural pursuits for this class of individuals. First, the great major- 
ity of tubercTilous patients are city bred and educated, with no experience 
in or taste for such pursuits, and if given the opportunity could not fulfill 
the requirements; they could not earn enough to supply themselves with 
the necessities which their condition demands. And, second, the oppor- 
tunities for such employment are entirely inadequate to the demand. 

It is obvious that, if a patient with an arrested disease is obliged to 
enter upon an occupation for which he has not the slightest aptitude, he 
will have to face hardship and privation best calculated to undo what 
has been done, and leave him worse off than he was in the first place. 
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A patient who has had a good sanatorium training and attained an 
arrest of his disease will, in the majority of cases, do hotter to return to 
his fonner occupation, provided it is not peculiarly unhealthy, than to 
attempt to make a living in a field entirely new. He will, as a rule, he 
able to earn a hotter wage with much less effort; he will he better able 
to save himself the anxiety and nervous strain common to any unfamiliar 
occupation, and he will, as a rule, he able to command much better home 
conditions as to food, etc., than would otherwise be possible. 

Under all conditions relajoses will occur, and, even among apparently 
thoroi^ghly arrested cases in patients wdio have been brought under treat- 
ment in the early and most favorable stages of the disease, one finds many 
instances of ultimate failure. This is quite inevitable and should in no 
wise discourage continued effort nor a hopeful view of the situation. 

But the experience of many who have struggled with the problems 
of tuberculosis, both in the sanatorium and in private and dispensary 
practice, has taxxght that fewer relapses occur among patients of the work- 
ing class who retxirn to their former occupations than is the case with 
those who attempt to earn a living in other fields in which they have no 
experience, although under supposedly better hygienic conditions. 

After all, as has been said elsewhere, it is more important from the 
standpoint of health what the patient does out of working hours than in 
them. If he has been well instructed and is fairly intelligent and con- 
scientious, his chances of remaining well are excellent, even though he is 
obliged to work in a store or factory eight hours a day, and such an one 
will often remain well, while others, whose circumstances permit of a life 
of idleness, relapse and die, largely through that false sense of security which 
financial affluence gives, with the resulting relaxation of self-discipline. 

It is, therefore, important that the treatment of tuberculosis in any 
case should be planned and carried out with a view to subsequent occupa- 
tion ; that the patient should be trained as far as possible along lines 
which will make his return to his former occupation practicable, and that 
in the final steps of his “cure” he should bo placed, as nearly as possible, 
under those conditions which he will have to meet later. Such a course 
will simplify the problem 'of - advice upon discharge and will do all that 
can be done to forfend against subsequent relapse. 
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CHAPTER XXVI 


ROCKY MOUNTAIN SPOTTED FEVER 
Ed. E. Maxey 

Recent investigations, especially by Ricketts (15), have demonstrated 
quite conclusively tliat this condition is an acute infection, “a general- 
ized invasion of the body by a niicroorganisni which, as yet, is unrecog- 
nized and uncultivated” (15f). More recently Ricketts (15g), in re- 
porting on his efforts to isolate the causal microorganism, said that the 
form most commonly found by him was two somewhat lanceolate chro- 
matin-staining bodies, separated by a slight amount of eosin-staining 
substance — a somewhat ])leoniorphic bacillus. It has, he says, a strik- 
ing resemblance to the bacillus of hemorrhagic sej)ticemia, and, in this 
connection, he calls attention to the important fact that spotted fever is a 
hemorrhagic septicemia. A long-lasting immunity follows recovery from 
this disease (15f ; IG). I am unable to find any authentic record where 
recovery has been followed by a second attack. The only known method 
by which spotted fever can be transmitted to man is through the bite of 
a tick — oiie^or more varieties of the wood-tick (Dermacentor) (9, 16). 

The geographical distribution of this disease, so far as I am able to 
determine, is limited to western Montana, central and southern Idaho, 
eastern Oregon, northern Utah, Colorado, California, and Xevada, west- 
ern Wyoming, and possibly a few cases in eastern Washington, northern 
Idaho, and the Klondike region of Alaska. The most malignant form of 
the disease is found in Montana, where the mortality is reported as high 
as 85 per cent. (14). In other infected areas the mortality is not so high, 
about the same as typhoid fever. 

The more important clinical characteristics of Rocky Mountain spot- 
ted fever are constipation, arthritis and muscular pains, continuous mod- 
erately high fever, and a petechial or purpuric eruption in the skin, ap- 
pearing 'first on the ankles, wrists, and forehead, but rapidly spreading 
to all parts of the body (6). 

Owing to the fact that few or no observers are prepared to say that 
w© have a specific treatment for spotted fever, and also to the further 
fact that the malignancy of the disease varies in different localities, the 
662 
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treatment may be said to bo entirely symptomatic, and the methods of 
physicians are fonnd to vary somewhat in the different regions affected. 
We find it convenient to discuss treatment under the following subdivi- 
sions : 1. Prophylactic treatment. 2. General and local treatment. 3. 
Serum treatment. 


PROPHYLACTIC TREATMENT 

We can now safely assert that Rocky Mountain spotted fever is a pre- 
ventable disease. Knowing, as we do, that the tick is the conveyor of the 
disease to man, the following preventive measures become manifest (lof ) ; 

‘‘1st. The avoidance of localities in the spring of the year which 
are known to harbor infected ticks. 

“2d. Individual precaution on the part of those who from necessity 
of occupation are exposed to infection.” This may be attained by (a) 
avoiding personal contact with brush, weeds, grass, etc., on which the 
ticks may be resting; (b) the wearing of tick-proof clothing, or re- 
moval of all clothing once or twice daily, on returning to house or camp, 
and examining body and clothing carefully for ticks; (c) using moth- 
balls, naphthalene, camphor, oil of peppermint, etc., freely in bedding and 
clothing; and, (d) when the tick has become attached to the body, its 
carefiil removal and cauterization of the “bite.” The tick is usually 
easily removed by applying to it a drop of ammonia Avater, kerosene, 
or turpentine. The “tick-bite” should then be eaiiterized with pure 
carbolic acid. If the tick has been attached longer than a few hours and 
is difficult to remove, the “tick-bite” should then be excised and cauter- 
ized, or, in other Avords, treated as a “snake-bite” should be treated. All 
ticks removed from the body of the patient should be carefAilly destroyed, 
for it has been demonstrated conclusively that a single individual tick 
may infect two or more persons (9). 

“3d. Measures to decrease the number of ticks in localities where 
the disease is knoAvn to exist. Probably the most important of these is 
to oil the horses, cattle, and other domesticated animals known to har- 
bor ticks ; this process to be resorted to during the season when the ticks 
mature and prepare to lay eggs; that is, from February to latter part 
of June. This method is effective because it renders impossible the lay- 
ing of eggs for the next year’s crop of ticks. Other A’^ahiable means of 
exterminating the tick are to destroy the brush and timber Avhich protect . 
the tick, its eggs, and its young from the destruetiA^e effect of the sun’s 
rays” by cutting and burning, or, perhaps better still, by pasturing or 
grazing sheep and goats over infected area. Frick (3a) has recently 
shown that the tick Dermacentor soon dies when placed on a sheep, thus 
adding another means of eradication; and, as it seems probable from the 
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investigations o£ Ricketts (15d and f), “'that certain of the small, burrow- 
ing animals and other rodents (ground-squirrel, wmod-chuek, or ground- 
hog. rock-squirrel, chipmunk, 2 '>iiie-squirrel, rabbit, etc.) are important 
agents in keeping the ticks alive, inasmuch as tlicy serve very extensively 
as hosts for the tick, particularly during their larval and nymjihal stages, 
the destruction of these animals, so far as possible in an infected district, 
would tend to limit the development of ticks,” and, incidentally, the num- 
ber of cases of sx)otted fever in that particular district. But to accomplish 
all this state aid is imperative (24), as little can be accomplished by indi- 
vidual effort in freeing a locality of infected ticks. Laws which will pro- 
vide for the oiling of cattle and horses in infected areas are required, and 
stock of all kinds should not be allowed driven from infected districts 
through towns or other non-infected districts, without first having been ren- 
dered free of ticks by oiling or dipping. 


GENEEAL AND LOCAL TREATMENT 

Erom the time of the bite by an infected tick to the development of 
definite symptoms, there is an incubation period of from three to nine 
days, during Avhich time, or most of the time, the patient may feel en- 
tirely well, or he may experience obscure and indefinite sensations, es- 
pecially constipation and more or less headache and general malaise. At 
this time the patient may not know that he has been bitten by a tick, the 
tick or tick-bite (if the tick has fed and drojipcd off) often not being dis- 
covered until the characteristic symiitoms develop. TJsiially, when the 
physician first sees these eases, the patient is com^^laining of consider- 
able headache and pains in the legs, back, etc., and has from one to three 
degrees of fever. In the Montana cases, however, the pains are not a very 
prominent early symptom (3). 

When first seen the jiatient should be given a hot bath, and ordered 
to bed. A generous dose of calomel and soda, to be followed by an effi- 
cient saline, should be given at once, and the patient instructed to drink 
freely of loater. 

A great number and variety of drugs have been suggested for the 
relief of the pains which are a more or less constant accompaniment of 
this disease, especially during the first ten days. Probably the best 
remedy for the relief of the pains is aspirin (McGalla, Mills, Kumbers, 
Smith, Springer, Stewart), in doses of 0.32 to 0.65 gm. (5 to 10 grs.), 
repeated every two to four hours. The size and frequency of dose should 
depend entirely on the effect it has on the pains, care being exercised 
to avoid overdosage and to follow each dose with a copious draft of 
water. Phenacetin (Bowers, Dodds, McCalla, Kumbers, Shirley, Smith, 
Taylor), salol (Shirley), and the salicylates (Bowers, Mather, Mills, 
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Nuinbers) may also be used, while some physicians resort to the use of 
aeetanilid (Taylor), the bromids (Numbers, Springer), quinin (McCalla, 
Mooser, Taylor), and antipyrin (Springer), in varying dosage and com- 
binations. In the more malignant type of the disease some use dry heat, 
or sponge the patient with a hot 2-5 per cent, solution of phenol (McCul- 
lough) , and more frequently resort is made to the use of morphin (Dodds, 
Kellogg) . 

In the -writer’s opinion, however, it is rarely necessary or advisable to prescribe 
morphin or other form of opiate in these eases. If the bowels have been properly 
cleansed, there are few cases that -will not be made comfortable by the intelligent 
use of aspirin and hot baths (Bowers, Mills), or dry heat. 

If the remedies given to relieve the pains are not also sufficient to 
keep the fever within reasonable bounds, hydrotherapy (Bowers, Dodds, 
McCalla, Mills, Numbers, Pease, Smith, Springer, Stewart) may be re- 
sorted to with confidence. Cold sponge baths and cold packs are sufficient 
in most cases of hyperpyrexia; tubbing can be used where these fail to 
reduce the temperature. Mills recommends bathing the patient in hot 
water, gradually bringing the temperature of the water up to 120° E. 

In severe eases the eruption is often marked in the throat and on the palate, 
and the mouth, tongue, and throat are dry, foul, and distressingly uncomfortable. 
In such eases a mild antiseptic mouth-wash, containing also glycerin and perhaps 
lemon juice, if used frequently as a gargle or swabbed over the parts, -will con- 
tribute materially to the patient’s comfort. 

As constipation is practically always present during the entire course 
of the disease, a gentle laxative should be exhibited daily. Nothing serves 
better for this purpose than the sulphate of magnesia (Smith, Springer, 
Stewart), in sufficient doses to produce one or two daily stools. 

Regardless of the fever, the nurse should be instructed to give the 
patient frequent sponge baths, followed by alcohol rubs, to maintain an 
active and comfortable condition of the skin, and the position of the 
patient should be changed frequently to prevent hypostatic congestion 
and slough formation. If the skin itches or burns, sponging with a 
strong soda solution, or apply iixg an ointment of oil of eucalyptus, one 
part in eight parts of vaselin (Springer), will be cooling to the skin 
and relieve the itching. 

The heart often shows signs of weakness and dilatation, particularly 
in the older patients, and this condition calls for the exhibition of digi- 
talis and strychnin, preferably given hypodermically. Taylor advises 
the routine use of strychnin as soon as the pulse rate begins to rise, and 
continued through convalescence to support the weakened heart muscle. 

Bronchitis complicates many of the cases, and in alcoholics pneu- 
monia is liable to occur (21). Edema of the lungs is also rejiorted as 
38 B 
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a fatal complication (8; 22). Oases having lung complications require 
special care in nursing, frequent change of position in bed, and otherwise 
attending to the comfort of the patient and to the hygiene of his en- 
vironments. The heart usually goes bad in these cases and needs con- 
stant watching. Whiskey, egg-nog, etc., may have to be given in addi- 
tion to digitalis and strychnin to stimulate and support the heart, and 
oxygen may be of benefit in combating the carbonic acid poisoning. 

Nephritis is not a common complication, but nearly all of the severe 
or fatal cases develop uremia, or at least a profound toxemia. Hence 
the advisability of encouraging all patients to drink freely of water, and 
also the daily exhibition of moderate doses of magnesium sulphate or 
other laxative. In the severe cases, if the patient’s condition will per- 
mit of it, the hot bath or hot pack will be of benefit by promoting ac- 
tivity of the skin and relieving the overtaxed kidneys. The slow saline 
enemata, drop-method (Pease), or normal salt solution given subcutane- 
ously, may be of special service. 

In the Montana cases cerebrospinal symptoms are frequently encoun- 
tered (Kellogg), and delirium is practically always present in the se- 
vere cases. One ease is reported (21) where the patient developed an 
acute mania which lasted about two months after convalescence. Hydro- 
therapy, sedatives, and restraining measures limit the physician’s useful- 
ness in these eases. 

When the eruption involves the palate and pharyngeal walls, as it 
sometimes does in the Idaho cases, gangrene is apt to develop and prove 
a serious complication, practically always fatal. In addition to the cleans- 
ing and antiseptic mouth wash suggested above, removal of the necrotic 
tissue may make the mouth less foul, and thus add to the patient’s com- 
fort. Gangrene of the scrotum and lobule of the ear may develop in 
the very severe cases, the treatment being surgical. 

The early and continuous use of quinin in large doses is recommended 
by Anderson, Mooser, and Taylor, with the claim that it has a favor- 
able influence on the course and severity of the disease, but this claim 
is not sustained by the experience of many other physicians, including 
the writer. In using the quinin treatment it is recommended that the 
sulphate be given in 1.0 to 1.32-gm. (15 to 20-gr.) doses, repeated every 
four to six hours. If the sulphate disturbs the stomach, the bimuriate 
may be given hypodermically, 1.0 gm. (15 grs.) every six hours (An- 
derson), or the quinin may be combined with sodium benzoate, 1.0 to 
1.32 gms. (15 to 20 grs.) of the former to 2.0 to 2.65 gms. (30 to 40 
grs.) of the latter per day (Taylor). Mooser gives 2.0 gms. (30 grs.) 
twice daily for about one week, then gradually reduces the dose until 
temperature remains normal. Kellogg and Eeed have each used sodium 
cacodylate with apparent success in a single ease. 

The diet requires careful supervision from the beginning of the dis- 
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ease to prevent intestinal fermentation, and later to properly sustain 
and nourish the patient. If the bowels are kept open a fairly generous 
soft diet may be allowed most patients throughout the entire course of 
the. disease. Milk, buttermilk, saner milch, or Bulgarian buttermilk, 
kumyss, broths, soft eggs, soft toast, etc., are usually well borne and 
relished by the patient, and can be repeated every two to four or six 
hours. 

SEBUM TREATMENT 

Serum therapy gives promise of being of real value in reducing the' 
mortality of this disease. In 1907 Ricketts (15f; 16) used a serum 
which he had prepared by injecting a horse with large quantities of 
blood from diseased guinea-pigs. In his experiments on guinea-pigs he 
found this serum to have a fairly high protective power, and a moderate 
curative effect, when given early and in large doses. The serum was 
also given in various amounts to eight cases, supplemented in two of 
the cases by intravenous application, with an apparent slight reduction 
of the mortality rate, but, as Ricketts says, the number of eases treated 
was too few to afford a just basis for comparison. Recently Heinemann 
and Moore (4) have been making valuable studies along this line. They 
have succeeded in concentrating the horse serum, and report that their 
preliminary experiments on the value of immune horse serum as a cura- 
tive agent are encouraging and will be continued in the near future. 
However, the practical success of serum therapy seems to depend on our 
ability to isolate and cultivate the causal microorganism, as the toxin can 
be obtained in no other way in sufficient quantities for satisfactory im- 
munization of the horse. 


CONVALESCENCE 

Convalescence 'is usually established at the end of the third week, but 
the patient is apt to be several weeks in getting back to normal. The 
spots are often visible at times for many months or even years after 
recovery. In addition to a good nourishing diet and an abundance of 
outdoor air, hitter tonics, with hydrochloric acid and iron, should be 
ordered. An excellent iron preparation for these eases is irontropon, a 
teaspoonful in a cup of hot milk or hot water being administered after 
meals. This not only supplies the deficient hemoglobin, but, if taken 
in hot water, has a laxative effect on the bowels. 

SUMMARY 

To summarize, the chief features in the treatment of spotted fever 
are as follows: 
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1. Preventive measures, by avoiding exposure to infection, and the 
various methods for destroying ticks. 

2. Initial dose of calomel and soda, followed by a saline. 

3. Aspirin for pains. 

4:. Hydrotherapy for fever. 

5. Sulphate of magnesia daily, and drink freely of water. 

6. Strychnin, digitalis, and whiskey for weak heart. 

7. Soft diet. 

8. Bitter tonics, hydrochloric acid, and iron in convalescence. 
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by the fact that the total number of autopsies on cases of Weil’s disease 
is at present probably not more than fifteen or sixteen. 

General Treatment. — The typical ease of Weil’s disease is markedly 
prostrated at the outset, and the patient should be first of all placed in 
quiet surroundings and given the benefit of good nursing. 

Diet. — This will vary according to the amount of gastric disturbances 
present. The loss in weight in this disease is somewhat large, and takes 
place rather rapidly. In a recent epidemic a series of twenty cases was 
reported by Hecker and Otto, in which the average loss of weight was 
somewhat over seventeen pounds. 

It is impossible to prevent this loss of weight by any method of feeding, and 
to force the food is unwise; such a forcing process would result in the overloading 
of an alimentary canal already badly deranged, the general toxemia would be pro- 
longed or increased, and the course of the disease would be unsatisfactoiy. Let 
it be remembered that in those cases of typhoid fever in which a very liberal diet 
is employed relapses are much more frequent than when a lighter diet is used, 
although the weight itself is better maintained under the liberal diet. In Weil’s 
disease relapses are frequent and possibly overfeeding may be responsible for many 
of them. 

At the outset a large number of cases should be placed upon a liquid diet, con- 
sisting of milk, somewhat diluted, of thin soups, and tea. In rather mild cases a 
somewhat more liberal but easily digested diet may be allowed. Generally, how- 
ever, the patient’s tongue is heavily coated, there are nausea and vomiting, and 
there is no desire for food. 

In other cases where the vomiting is severe from the outset the very best thing 
to do is to discontinue absolutely all food, allowing only water. The complete 
withdrawal of the food may be maintained from one to four days with the great^t 
benefit to the patient. Under this starvation the vomiting decreases rapidly and 
there is great improvement in the nausea. The stomach remains irritable, however, 
but as it is free from decomposing food the irritability plays a smaller role than it 
otherwise would. In those epidemics which seem to have been caused by meat or 
by some other article of food the vomiting is intense and the general gastro- 
intestinal disturbance is so great that the cases appear as if they were ones of 
ptomain poisoning. For such cases there is nothing that can equal the method of 
starvation. It gives the best and at the same time the quickest results. In fact, 
actual starvation is a method of treatment that should be much more widely 
adopted by the medical profession in a large variety of acute conditions accompa- 
nied by vomiting or by nausea alone. The idea of giving the stomach rest when 
it is acutely irritated is a common one, but very few physicians carry out that idea. 

Almost invariably small quantities of food, especially milk, are adminis- 
tered, and if the food is not vomited it is assumed that it is nourishing the pa- 
tient. Even if it is vomited the food, possibly in reduced quantities, is still forced 
upon the patient at regular intervals. By this procedure more or less decom- 
position of food continues in the stomach, the nausea and vomiting are prolonged, 
and the general toxemia is frequently increased. In some eases of acute abdom- 
inal inflammation, especially appendicitis, the administration of even very small 
amounts of food is often attended by the most serious consequences. 

In very many eases tlie gastric symptoms cease in three or four days. 
In these the diet may now he increased, allowing a small amount of 
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easily digested articles. In cases of obstinate vonaiting, which continues 
a week or more, small amounts of liquid food must he given. If the 
method of starvation were adopted more frequently, such cases would 
probably be extremely rare. 

Medication. — There are no specific remedies for the cure of Weil’s 
disease. The treatment is purely symptomatic, and should be in accord 
with the general principles underlying the treatment of acute infections. 
We have to deal with a well-marked febrile disease in which hyalin and 
fatty degenerations are taking place, and a large and tender liver is 
present, and very frequently a large and practically septic spleen also. 
In view of these conditions one should act conservatively in the mat- 
ter of treatment, always bearing in mind the fact that a fatal termina- 
tion occasionally takes place, and also that under improper treatment 
convalescence may be greatly delayed or prolonged. 

Probably the most satisfactory drug to use is salol, given in the dose 
of 1. 2-2.0 (20-30 grs.) in the twenty-four hours. It usually disturbs 
the stomach but little or not at all, and it may be safely continued through- 
out the disease. Eor their cholagogue effects phosphate of soda or sodium 
salicylate may be used. The salicylate, however, is very apt to add to 
the gastric irritation already present in many cases, notwithstanding the 
reports of some that nausea and vomiting are rare, or do not occur at all. 
In place of the salicylate aspirin may be used, as it is better tolerated 
by the stomach, and also frequently acts as an antipyretic, reducing the 
temperature considerably in some cases. 

At the beginning it is well to give a purge and empty the bowel 
thoroughly. It is both unnecessary and unwise to purge these patients 
daily with salts. Eor those who are being starved an enema every other 
day, after the initial purge, is sufl&cient. 

The temperature seldom requires any attention. If it should remain 
high phenacetin or cold sponging may be employed. 

The urine should be often examined, owing to the frequent involve- 
ment of the kidneys. In an epidemic occurring in Hildesheim in 1897, 
and embracing twenty-six cases, albumin was present in forty-two per 
cent, of them; in 1910 in another epidemic at the same place, with 
twenty eases, albumin was present in ninety-five per cent, of them. Casts 
and red blood-corpuscles are also frequently present in the urine, and the 
picture is one of an acute nephritis. 

Eor the moderate grades of albuminuria no treatment is required. 
In the more severe forms, possibly with blood and casts also, the treat- 
ment is that of acute nephritis in general. Eortunately, the prognosis 
in this nephritis is good, and the renal condition generally passes away 
with the establishment of convalescence. 

The various muscular pains which are almost always present fre- 
quently require attention. Those occurring in the calves of the legs 
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are sometimes so severe as to dominate the entire scene at the outset. 
For these Weil has recommended subcutaneous injections of antipyrin in 
doses of 0.2 (3^ grains). He states that it distinctly relieves the pain 
for several hours, at the end of which time the injection may be repeated. 

Convalescence. — The period of convalescence should be treated, when 
possible, with an outdoor life, an abundance of nourishing food, and a 
suflSicient amount of rest. Frequently convalescence is slow, extending 
over a period of one to two months; for these cases the very best treat- 
ment is a change of climate.' 
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GLANDULAR FEVER 
Allan Eamsey 

This disease is an acute general infection of unknown origin. It was 
minutely described by Pfeiffer in 1889, since which time nothing new 
has been added to our knowledge of the subject. The disease is mani- 
fested by enlarged tender lymphatic glands, especially those of the cer- 
vical region, although the axillary and inguinal glands are very fre- 
quently involved, and it is highly probable that the bronchial and mesen- 
teric groups are also affected. The constitutional disturbance in typical 
cases is considerable, there being high temperature, anorexia, and vomit- 
ing, and general malaise at the outset. All movements of the head be- 
come painful, and the neck is held more or less rigid, and on the second 
or third day the enlarged cervical glands can be felt. 

The most marked feature in all the cases is the enlargement of the 
lymphatic glands. As a rule, the enlargement begins on the left side 
in the carotid region, and reaches full development by the end of the 
second to the fourth day. Generally a few hours before its completion 
on this side the begiiming of swelling upon the right side can be no- 
ticed. Occasionally the swelling begins upon the right side, but it never 
begins simultaneously upon both sides. To the eye the swelling appears 
as a smooth elongated mass beginning at the angle of the jaw and ex- 
tending downward and forward to a point somewhat beyond the middle 
of the jaw. The mass is about the thickness of the finger, and there is 
no matting together of the glands; three or four separate glands can 
readily be felt. They are always tender, often painful, and generally 
cause stiffness of the neck. 

In seventy-five per cent, of the cases reported by West there was also 
enlargement of the post-cervical, axillary, and inguinal glands. They 
were not all enlarged in one and the same case, nor were they as tender 
as the cervical glands. He states, also, that in approximately half of 
his cases he could feel enlarged mesenteric glands ; this has not been 
the experience of others, and yet, in view of the wide involvement of 
the lymphatic glands, it is highly probable that the mesenteric group is 
affected. 

5r4 
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This disease occurs generally between the ages of three years and 
sixteen years, although cases occur occasionally in infants; in adults it 
is extremely rare. After the glands have become enlarged the diagnosis 
is comparatively simple. 

There need be no confusion with mumps, because the parotid glands 
are not involved, and yet the swelling beginning upon the ono side and 
later involving the other side gives the disease some resemblance to 
mumps. 

As regards the origin of this disease, nothing definite is known. By 
some it is regarded as a streptococcic infection with the tonsils as the 
point of entrance, they showing at the time no apparent lesion. In 
nearly all cases of this disease there is a conspicuous absence of any ton- 
sillar or pharyngeal inflammation. Upon this point there is general 
agreement. The constant presence of constipation led to the theory that 
the symptoms and adenitis might be due to infection from the intestine 
or to the absorption of toxins from the retained feces. 


PROPHYLAXIS 

In the matter of the prevention of this disease we are handicapped 
by our ignorance of its cause and of the special conditions which are 
favorable to its development. Fortunately the disease is not common and 
the number of cases developing at any one time is usually small. An 
idea of the proportions of outbreaks may be gained from the fact that 
several reports consist of records of flve, twelve, and twenty-one eases. 
West’s large series of ninety-six cases is very unusual, but it included 
cases that occurred throughout a period of four years. 

As regards contagiousness, Pfeiffer long ago pointed out the fact 
that the epidemic character of the disease seemed to be such as to con- 
fine it to a single house or family, beyond which it does not extend. There 
was no connection between the families affected; they lived far apart, 
were not acquainted with each other, nor had they been in communica- 
tion with each other. Oases would spring up in portions of a city widely 
separated from each other; there was no appearance of house to house 
infection, nor were there any outbreaks in the schools to indicate the 
school as a source of infection or as a medium of transmission. In fact, 
all evidence of any regular method of spreading the disease was entirely 
absent. Therefore, it is apparent that any effort to close the schools 
when a few eases of glandular fever develop in a community is uncalled 
for, and as a prophylactic measure would accomplish nothing. 

When the disease does appear in a family, however, it usually at- 
tacks two or more children of that family. West’s ninety-six eases oc- 
curred in forty-three families. Chapman reported that five of his own 
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children contracted the disease, and, in twelve cases reported by Vipond, 
four were in one family. Prevention is, therefore, more a question of 
the individual family, and a child that contracts the disease should be 
isolated at once. 

Isolation, to be successful, reqtiires, among other things, early diag- 
nosis; this, however, is usually easy of determination. 


TREATMENT 

Most all of the cases are among children, and the digestive organs 
are decidedly disturbed from the onset. Until the initial vomiting is 
over, or nearly so, it is well to withhold all food and allow only water. 
When the vomiting has subsided the child should be placed upon the 
usual liquid diet of milk, broth, and soups. As soon as general improve- 
ment begins the diet should be increased without delay. 

An initial purge should be given and the bowel thoroughly evacuated ; 
if toxic material exists in the bowel, only good will be done by relieving 
it of this. It is well to give an occasional dose of calomel, and West 
states that he believes that the depression following the disease is not so 
great when calomel has been used. Nevertheless, he found that in several 
severe cases the use of calomel in an attempt to bring on a crisis in- 
variably seemed to make more marked and longer continued the depres- 
sion and anemia which always follow the disease. 

There is no internal medication that has any marked effect upon the 
disease. Salol may be given in moderately large doses, and probably does 
good in some cases. 

During the period of great discomfort and high temperature it is 
best to combine small doses of phenacetin with it. Salicin is said by 
some to relieve the symptoms considerably. Forchheimer states that in 
an epidemic connected with influenza he was able to shorten the^ course 
of the disease by the use of quinin. 

Adenitis. — The pain in the neck may be greatly relieved by local ap- 
plications. A cold compress or a small ice bag over the affected glands 
is an excellent measure ; cold bichlorid compresses, as advocated, probably 
owe their virtue to the fact that they are cold. Belladonna fomentations 
will often alleviate the pain, and I have used a twenty-five per cent, 
ichthyol ointment to advantage in some eases. No local measures, how- 
ever, will prevent the development of the adenitis upon the other side 
of the neck. Suppuration of the glands need not be feared, as this is 
an extremely rare event. Dawson Williams never saw it occur in any 
of his cases; it did not occur in West’s series of ninety-six eases, and 
this has been the experience of many others; Schaeffer, however, saw it 
occur twice in twenty-one cases. 
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Complications. — Complications are to te treated according to tlieir 
nature as they arise. The disease is singularly free from them, however. 
A few serious cases of acute nephritis have been observed, and epistaxis 
occasionally occurs. Among Chapman’s own five children who had the 
disease epistaxis occurred in all of them, and in one it was so severe as to 
he very alarming. The abdominal pain which occurs in so many of 
the cases is not so severe as to require any special measures. In some 
epidemics there are mild eases which run their course in two to four 
days, and require little or no treatment. 

After severe cases there is marked depression, anemia, and frequent- 
ly considerable loss in weight. During this period an ordinary tonic 
regime must be adopted, and some form of iron will usually be required. 
The enlargement of the glands usually disappears before the end of the 
third week, and chronic enlargement probably never occurs. Complete 
restoration to health frequently requires from four to six weeks from 
the beginning of convalescence. 

The prognosis is exceptionally good, death being a great rarity. In 
West’s ninety-six cases there was but one death, and that occurred in a 
delicate child just convalescing from scarlet fever. In Seibert’s twenty- 
four cases there was one death; in Vipond’s series of twelve cases there 
was no mortality, nor were there any grave complications at any time. 


REFERENCES 

Chapman, C. W. Lancet, 1897, i. 

Schaeffer, K. Jahrbueh fiir Kinderheilkunde, 1909. 
Starck. Jahrbueh fiir Kinderheilkunde, 1890. 
Vipond. Archives of Pediatries, 1906. 

West, J. P. Archives of Pediatrics, 1896. 

Williams, D. Lancet, 1897, i. 



CHAPTER XXIX 


MILIABT FEVER 
Allan Ramsey 

This is an epidemic infectious disease of unknown origin found al- 
most exclusively in Prance, Germany, Austria, Italy, and England. It 
does not occur in this country, and at the present time it is found ehieflj 
in France. 

The treatment of the disease will he better appreciated if its salient 
features are borne in mind. It is characterized by profuse sweating, 
an erythematous and vesicular eruption, and by a group of nervous phe- 
nomena. The onset is usually abrupt, with fever, sweating, a sense of 
great oppression in the precordial or epigastric region, and prostration. 
This feeling of oppression or constriction is one of the most prominent 
symptoms, and seems to be purely nervous in character. At the end 
of the third day or upon the fourth the eruption appears, being first erythe- 
matous, and later becoming vesicular. It appears first upon the sides 
and back of the neck, and then gradually spreads over the entire body. 
With the appearance of the eruption there is a decrease in the constitu- 
tional disturbance, and the patient feels much relieved. 

The. sweating constitutes the most constant of all the symptoms; it 
appears at the beginning of the disease, and continues throughout its en- 
tire course. The sweats are profuse and continuous, and the patient 
is always wet with perspiration. 

About the end of the second week or in the beginning of the third 
week the symptoms subside, and convalescence begins. The return to 
health, however, is quite slow; the loss in flesh has been marked, and 
convalescence finds a variety of sequelae. Some patients have edema of 
the lower extremities; sometimes there are fibrillary twitchings of the 
face, and the tongue is tremulous; there may be persistent insomnia, 
anorexia, and profuse perspiration after the least fatigue ; cardiac 
arrhythmia is also present at times. The slowness and complexity of the 
convalescence are quite characteristic of the disease, and this is true of 
mild attacks as well as of average ones. Several weeks are usually re- 
quired for a restoration to health, and cases have been reported in which 
convalescence was prolonged for twelve months. 

678 
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Miliary fever is a disease that presents a great variety in its gravity. 
In some epidemics there are scarcely any deaths, while in others the 
mortality is very high. The prognosis in general must, therefore, depend 
almost entirely upon the virulence which the disease displays in the epi- 
demic that may be in existence at the time. 

The mortality may differ in various localities during the same epi- 
demic, as in that of 1887, when the different mortalities were 33 per cent., 
1.33 per cent., and 0. In 1893 Schaeffer reported an extensive epi- 
demic in Aussee in a population of 5,000, with no deaths. In 1853 there 
was an epidemic with a death rate of 61.5 per cent. Given a severe 
epidemic with a high mortality, there is no symptom or condition upon 
which we can rely for a prognosis; under such circumstances one cannot 
even be sure of recovery in a mild case. 

PROPHYLAXIS 

A study of the frequency and character of the outbreaks of this dis^ 
ease in recent years seems to indicate that it is on the decline. This is 
in harmony with the general tendency of the cheeking of or decline of 
acute infections. Our knowledge of the various factors in the etiology 
and transmission of this disease is still quite meager; however, it seems 
to be established that those regions where the disease is endemic are 
damp, badly drained, or marshy. Improvements in sanitation and the 
drying and draining of the wet lands, both for hygienic reasons and 
for agricultural purposes, are probably responsible for this decline in 
the disease. Nevertheless, we must not forget that under the old bad 
sanitary conditions there were some long periods between epidemics, and 
the possibility of a recrudescence of the disease even under better sani- 
tary conditions must be borne in mind. 

During an actual outbreak of miliary fever the usual means of com- 
bating any contagious disease should be adopted. The patient must be 
isolated, his clothing and utensils disinfected, and the room must be 
disinfected when the disease is over. It is interesting to note that 
Brouardel, in an extensive epidemic twenty-eight years ago, organized a 
disinfecting corps which attempted wholesale disinfection by means of 
steam. How long a convalescent patient is capable of infecting others 
is not as yet known. If more were known of the method of transmission 
of miliary fever, it might be possible to take much more effective meas- 
ures for its complete eradication. 

TREATMENT 

Formerly it was a popular idea among the laity, and especially with 
the peasantry, that it was injurious to the patient to remove his wet 
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clothing. Instead, his sweating was increased hy ad.ding much extra 
bed cover, and by excluding all fresh air by keeping both doors and win- 
dows closed, and by plying him at the same time with hot aromatic drinks. 
This is supposed by some of the French physicians to have been the cause 
of many deaths. 

In the absence of any specific medication the treatment is largely that 
of any severe infection with marked febrile and constitutional disturb- 
ance. An abundance of fresh air should be supplied, the patient’s gown 
should be frequently changed and a dry one put on, and the body should 
be sponged once or twice a day to remove all traces of perspiration and 
keep the patient free from odor. The diet and care of the bowels are 
to be regulated as in any acute febrile condition. 

In many of the epidemics of this century quinin was used and was 
very well thought of. During the extensive epidemic of 1887 it, however, 
does not seem to have been used; in that epidemic hydrotherapeutic 
measures were employed for high temperatures, and an expectant line 
of treatment was adopted. For the intense nervousness in the early part 
of the disease sedatives may be used. 

Relapses, which are very frequent in some epidemics, are to be treated 
like the original attacks. A relapse is seldom fatal. 
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CHAPTER. XXX 
FOOT-AND-MOUTH DISEASE 
Allan Ramsey 

This is an acute infeetiovis disease of animals which is occasionally 
transmitted to man. Its canse has not as yet been discovered, Imt it is 
both directly and indirectly contagions for human beings. Among the 
lower animals the disease prevails in epidemic form, the extent and 
ravages of some of the epidemics being tremendous. It occurs frequently 
and extensively in the Euro]oean countries, biit in this country it is rare. 
In Germany, in 1892, there were 4,1.53,639 domestic animals affected ; 
the following year there were 500,342. 

In man foot-and-mouth disease usually occurs sporadically, but occa- 
sionally it appears as an epidemic. Considering that the disease is com- 
municable to man, and that the epidemics among animals are so exten- 
sive, it is astonishing that the disease is so rare with human beings. 

While the specific cause of the disease has not as yet been found, the 
infectious material exists in the liquid contents of the vesicles, in the 
secretions from the ulcers, in the milk tainted by the vesicles and ul- 
cers, and possibly in the ririne and feces. 

The lymph from the vesicles, when inoculated into calves, promptly 
produces the disease. Nevertheless, no bacteria can be found in this 
lymph either by the microscope or by cultural methods. The lymph can 
be filtered through the finest porcelain filter, and it will still retain its 
virulence. The virus must, therefore, belong to the ultramicroscopic, 
and in this respect is similar to that of such diseases as smallpox, scar- 
let fever, and measles. It is the most infectious and virulent toxin or 
virus known among animals. 

PROPHYLAXIS 

Prevention of this disease is of the first importance, and the prophy- 
laxis of the disease in man is naturally closely connected with that of 
the disease in animals. At the present time prophylaxis among the 
domestic animals means chiefly the limiting and stamping out of the 
89b 581 
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disease after it has made its appearance. This requires the strictest 
quarantine of the infected animals, and the proper care of their meat 
and milk products. For the details of such a quarantine campaign one 
must consult works upon veterinary science. 

The following illustrates much that is of interest in both the subjects 
of prevention and transmission. Probably the last epidemic of foot- 
and-mouth disease in this country occurred three years ago. In Novem- 
ber, 1908, an outbreak was discovered among some Pennsylvania cattle! 
A prompt investigation of the epidemic by the Federal Government dis- 
closed the fact that some smallpox vaccine virus, imported from a foreign 
country, was contaminated with foot-and-mouth disease. When this vac- 
cine was employed for the production of vaccine in calves, the calves be- 
came infected with foot-and-mouth disease. This occurred with only 
one concern manufacturing biologic products; from this concern another 
purchased the contaminated vaccine and infected its own calves. The 
calves of the second firm, which were now infected with foot-and-mouth 
disease, were finally sold in the open market, and they started the epi- 
demic. The calves of the first firm, after they had served their purpose 
for the production of smallpox vaccine, were killed by the firm in ac- 
cordance with its usual custom of dealing with its own animals. 

The Government immediately withdrew the licenses of both these 
firms, all their smallpox vaccine was at once recalled from the open 
market, and, by vigorous other measures also, the epidemic was promptly 
checked and eradicated. This one episode cost the Federal Government 
$300,000. 

No instance of the transmission of foot-and-mouth disease to man 
through smallpox vaccine has been recorded, and it is very doubtful 
if such is possible by the ordinary method of cutaneous vaccina- 
tion. 

Prophylaxis in man involves the following measures : First, meas- 
ures against direct infection by contact with the disease. Those who 
are compelled to come in contact with diseased animals should adopt all 
ordinary hygienic measures, and all persons with cuts or erosions upon 
their hands should abstain from milking diseased cows. 

The patient should be isolated as thoroughly as possible. This should 
be always done, even though the disease is not so contagious as many 
others. Among a dairy or peasant population, however, measures for 
hygiene and isolation are not easily carried out. 

Secondly, prophylaxis is concerned with the management and disposal 
of milk, milk products, and the meat of diseased animals. The consump- 
tion of raw milk from infected cows is capable of provoking the disease, 
and is the source of a certain niimher of cases. The milk from these 
cows must he boiled before it is used; the milk is, however, so altered 
by the disease that it is scarcely fit for use; butter, cream, and cheese 
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marie from these sources should not be used at all. The meat from 
infected animals should be boiled. 

TREATMENT 

The general treatment is dietetic and symptomatic, and requires no 
description. Attempts at a prophylactic serum are not yet- successful, 
although Eoeffler and Erosch have done much valuable work in this 
direction. 

The chief treatment is directed to the care of the inflammatory con- 
dition about the lips and mouth ; efforts should be made to give relief 
from the pain and to prevent secondary infection of the ulcers. This is 
accomplished usually by touching each ulcer with nitrate of silver ; Bagin- 
sky advises the use of a one-third per cent, solution of permanganate of 
potash. A two per cent, solution of chlorate of potash may be employed 
as a gargle. 

Fatalities are rare, and when they do occxrr they are foimd most 
frequently among children. 
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CHAPTER XXXI 


PSITTACOSIS 
Allan Ramsey 

PROPHYLAXIS 

The general facts connected with the etiology of this disease furnish 
ns with the clews to prophylaxis. In 1SY9 and 1882 there were reports 
of small epidemics of a severe atypical pneumonia which was ascribed 
to contagion from parrots. Shortly before the development of these cases 
it was found that parrots had died of some acute disease in the various 
homes of all these patients. Many other epidemics of this disease, now 
known as psittacosis, ■were subsequently reported, and the parrot was in- 
variably considered as the source of the infection. 

In December, 1891, five hundred parrots were shipped from Brazil 
to the Paris market. During the voyage three hundred of these died and 
the remaining two hundred reached Paris in February, 1892. During 
that year forty-nine eases of psittacosis developed throughout the city, all 
being ascribed to these parrots. 

In Florence in 1894, in a family in which a parrot had just died, 
there developed five cases, three of which were fatal. In 1898 in the 
Julian Venetia three cases developed in a house where two parrots had 
died shortly before. 

In 1898 hoxise epidemics in Cologne were reported by Deichtenstern. 
Withoirt going into the details of the bacteriology of this disease, sutfice 
it to say that as yet the specific cause of it has not been discovered. 
Micrococci, bacilli similar to those of chicken cholera, and bacilli be- 
longing to the colon group have all been found in parrots that have died 
of this disease. In 1893 Xocard isolated a bacillus belonging to the 
colon group, and he regarded it as specific, but examination by others 
of both parrots and human beings who have died of psittacosis failed to 
show this organism. 

In fact, the exact relationship between the disease of the parrot and 
the illness of the people in the same house has not as yet been determined. 
Warthin states that “the bacteriology of psittacosis and the true rela- 
tions of the parrot disease to the atypie pneumonia seen in man are yet 
584 



PROPHYLAXIS 


685 


to be definitely determined.” Althongli he cotild not absolutely prove 
it, Leichtenstern believed that the cases reported by himself were due 
to infection from parrots. 

A glance at the parrot business will prove instructive and will throw 
light upon both the dissemination and prevention of psittacosis. The 
business is a large one, and thousands of 25arrots are bi’ouglit annually, 
especially to the markets of Italy, Germany, and Paris. 

One firm advertises that it aetiially imports 80,000 of those birds 
annually. The death rate among them, however, is enormous, and within 
six weeks of their importation large numbers of them die. Of five hun- 
dred purchased in Brazil for the Paris market, three hundred peri.shed 
during the voyage, and in all probability many of the remaining two 
hundred died shortly afterward in the parrot emjDoriums of the city. 

The cause of this high mortality lies probably very largely in the 
filthy and unsanitary conditions under which the parrots are kept when 
they are brought into captivity. They are taken from a state of 2 ')crfcct 
health and transported in a badly ventilated vessel; their cages become 
soiled with their own excreta, and in a short time are in a filthy state. 
Enforced captivity under these conditions kills many of them while on 
the ship. But these conditions continue in a great measure in the city 
emporiums, so that within five or six weeks after their importation very 
many more of the birds have died. What the specific virus that kills 
them is, as has already been stated, is still unkno'vvn. The infection may 
originally have been confined to the ships, but it has now become endemic 
in the various places where the parrots are landed. Many healthy birds 
that are brought to the shops and emporiums soon become infected and 
die. 

Under natural conditions the parrot is a hardy bird, and some va- 
rieties of it live to the remarkable age of seventy and even ninety years. 
Moreover, they thrive in captivity when they are well taken care of, and 
when rationally treated they will live even in confinement for fifty or 
seventy years. 

It is, then, under conditions of filthy cages and bad hygiene that 
the high mortality of imported parrots occurs. In view of these facts, it 
would seem that cleanliness and good hygiene sho^^ld be the basis of 
prophylaxis. All cages should be kept clean and the infected ones should 
be steamed or scalded, as an ordinary cleaning will not destroy the virus. 
The dead parrots should be burned. Periodic government inspection of 
all shops and emporiums where parrots are sold has been advocated, so 
that dirty or infected shops might be closed until they were cleaned or 
disinfected. This government inspection has yet probably not been 
adopted by any city or country. 

In 1897 an outbreak of fourteen eases occurred in Genoa and a few 
in Florence. Believing that the parrots were the source of the disease, 
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the Genoese Town Council, acting upon the advice of their medical a 
viser, issued a circular prohibiting the keeping of parrots in privs 
houses. 

In the province of Undine similar measures were adopted. This . 
interesting as showing a rational attempt at prevention, but, as the ou 
break in Genoa comprised only eight cases, and as other outbreaks or 
epidemics have always been small, it is impossible to draw any conclu- 
sions as to the prophylactic value of the edict of the Genoese council. 

TREATMENT 

This is purely symptomatic. The disease has a bad prognosis, as the 
mortality is about 35 to 40 per cent. The probabilities are, then, that, in 
view of this high mortality, symptomatic treatment accomplishes but 
little. 

The patient should be placed in a well-ventilated room, and, in the 
present state of our knowledge upon the subject, it is best to isolate him. 
A liquid diet should be instituted and maintained throughout the period 
of anorexia and high temperature. As soon as the ^fcver declines and 
the state of the digestive organs will permit, the diet should be somewhat 
increased, as many patients are very weak, and their strength should be 
kept up as much as possible by a nutritious diet. 

In those cases in whom constipation is present an initial purge should 
be employed, after which use may be made of an enema. In many eases 
it is probably well to use a purge again once or twice in the course of 
the disease. 

For high temperatures cold sponging may be employed; usually, how- 
ever, high temperatures are of short duration and seldom require any 
vigorous treatment. 

The actual treatment of this disease is purely symptomatic, and there 
are no drugs that influence its course or duration. Internal medication 
is chiefly that of stimulation, for which any of the stimulants may be 
used. The infection is generally a severe one, and sooner or later sup- 
porting measures are indicated in a great many of the cases. I know 
of no cases in which the cold, fresh-air treatment has been tried, as in 
ordinary lobar pneumonia. As the pneumonia of psittacosis is usually 
lobular, the fresh-air treatment would probably accomplish nothing. 
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II. THE INTOXICATIONS 

CHAPTER I 
ALCOHOLISM 
A. H. Blaokadeb 

For the strains and hnrdens of life all are not equally equipped. To 
the observer’s eye the burdens often weigh heaviest on backs ill fitted to 
bear them, the strain presses most severely on nerves which inheritance 
or environment has unfortunately rendered weak and hypersensitive. It 
is only human that relief should often be sought through draughts which 
promise increased power and potions which temporarily benumb pain and 
banish fatigue and care. 

It is not infrequently stated that civilization has increased the btirdens 
of life and multiplied the cravings for pain-relieving and care-benumbing 
drugs, that inebriety is a vice of civilization; yet it must be remembered 
that disappointment and defeat, strain and pain, have been the lot of 
mortals through all time, and savage and civilized men alike have ever 
been ready by the use of narcotics to drown care in fantasy and enter 
through the gates of ivory into the realms of a temporary bliss. And the 
question will arise, where is the harm ? Why not make use of “the subtle 
alchemist that in a trice life’s leaden metal into gold transmutes” ? The 
answer must always be to point to the results which follow. While even 
the most cautious and thoughtful physician will not hesitate to use a 
narcotic as a gift of the gods to relieve a life-crushing pain and give ease 
to those for whom all hope of life is gone, all must recognize the enthral- 
ling nature of these narcotics if used for slight, frequently recurring, and 
ever-present conditions of distress. 

Food to the hungry strengthens life, sleep and joy refresh the wearied 
for new adventures; but for the depressed habitually to resort for relief 
to either alcohol or opium benumbs the higher faculties, engenders an ever- 
increasing craving, and gradually destroys the desire and the power for 
effort, while at the same time it diminishes the capacity for happiness, 
and if persisted in makes a total wreck of both soul and body. 

By the Saxon and the Celt alcohol is the most frequently employed 
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intoxicant; it is the most easily obtained and the most palatable, anti 
produces the greatest amount of good-fellowship and sensuous excitement. 
Eastern natures with their more lethargic temperament generally prefer 
the dreamy languor produced by the poppy. 


VARIETIES OF ALCOHOLISM 

Intoxication by alcohol may be acute, chronic or periodical. 

Acute Alcoholism 

Acute alcoholism is met with occasionally as the result of some 
unusual conviviality in individuals who seldom use any spirituous liquors. 
More frequently it is the result of an excess in persons who make use of 
stimulants moderately hut more or less habitually. 

The amount of alcohol required to produce symptoms of intoxication 
varies much with the individual. In some a peculiar susceptibility to its 
action is met with, so that a small amount induces severe or unusual 
symptoms. The effects also vary in different individuals, so that under 
its influence one becomes sentimental, another bellicose, while a third is 
rendered stuporous. 

A very special susceptibility to its action is met with in individuals 
who suffer from any hereditary defect in the nervous centers arising from 
alcoholism in the parents. In such even a small amount may in some in- 
stances lead to a condition resembling temporai’y insanity, with violent 
excitement assuming in a few eases a suicidal or homicidal tendency. 

The toxic effects of alcohol are more promptly developed and are more 
injurious when it is taken ^'neat” than when taken well diluted; when 
taken on an empty stomach than when taken after a full meal ; and when 
taken by persons of sedentary habits living in the city, as compared with 
active individuals leading an out-of-doors life in the country. 

When a large amount of strong spirits is taken within a short interval 
of time, especially if it has been taken on an empty stomach, the individual 
passes promptly into a deep, torpid sleep ending in total unconsciousness. 
The heart’s action is weakened and the vasomotor center depressed. If un- 
consciousness lasts more than ten or twelve hours recovery almost never 
takes place (Oushny, 13). Convulsions may occur in a few instances, 
although very rarely in an intoxication with pure alcohol. The presence 
of absinthe in the liquor drunk, or a contamination by furfurol, or one of 
the other alcohols, is generally the determining cause. In epileptics a 
drinking bout may act as an excitant. 

Ordinary cases of alcoholic intoxication in persons whose general 
health is normal recover with time, and may demand no special treat- 
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rnent. All comatose conditions require wateliiiig. In cases seen shortly 
after the ingestion of the liquor the stomach should he pronn)tly emptied. 
This may be accomplished by introducing a full-sized tube and running 
through it a weak alkaline (sodium bicarbonate, gm. water L. i.) or nor- 
mal saline solution at a temperature a little raised above blood heat. If 
this maneuver is not possible, free vomiting may bo induced by a full 
dose of powdered ipecacuanha (gm. 1-1.3 J mixed in a small cupful of 
warm water and taken at one draught. When vomiting once sets in it 
should be encouraged by copious draughts of tej)id water. By many phy- 
sicians, however, apomorphin hydrochlorid given hypodermically is j)re- 
ferred. Care, however, must be exercised to obtain a pure and unchanged 
salt, of which a one per cent, solution must be freshly prepared. Ten 
minims of this given hypodermically with l/30th g-rain strychnin sulphate 
produces prompt emesis, which is followed as a rule by a short sleep from 
which the patient awakes refreshed. In j^atients who are violent or deliri- 
ous apomorphin in a somewhat smaller dose (m. vi. to m. viii of the above 
solution), combined with strychnin, almost invariably quiets the delirium 
and secures sleep. Should convulsions occur they must be controlled by 
the cautious administration of chloroform. 

In those cases where time is of importance repeated cold affusions over 
the back of the neck generally restore toiie to the weakened cerebral ves- 
sels and promptly sober the individual. Von Jaksch (62) recommends a 
hot bath to be given previous to the affusion, but this will in most eases de- 
mand more voluntary effort than the patient is able to exert. For those 
who have still command of their legs a Turkish bath proves an excellent 
eliminating agent, and the rub down followed by the cold spray is a 
powerful and very sobering tonic. 

For the vasomotor depression and weakened nerves strychnin is one 
of our best drugs. To obtain prompt effects it should be given hypoder- 
mically in doses of from 1/40-1/20 of a grain. Potassium bromid in full 
doses (grs. xl-lx), in a small tumblerful of water, has been recommended 
for the severe headache which so frequently follows a drunken bout. Per- 
haps more effective is caffein, given either hypodermically or by the 
mouth (grs. ii-iii of the pure salt, or grs. v-x of the citrate). As soon as 
possible a thorough evacuation of the bowels should be obtained, preferably 
by means of a mercurial followed by a saline draught. Five grains of 
calomel with ten grains of sodium bicarbonate should be given in a cachet 
and followed in four or six hours with an effective dose of Eochelle salts 
or magnesium sulphate. 

For the gastric irritability which almost invariably follows a debauch 
a mixture containing sodium bicarbonate with nux vomica forms our best 
corrective. Should the condition be one of atony, strychnin, with or with- 
out a mineral acid, and combined with capsicum and with an aromatic 
bitter, will give good results. 
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Ohkonic Alcoholism 

Chronic alcoholism in all its stages is regarded by some as a disease ; in 
a large percentage of eases it certainly is an outcome or manifestation of 
a diseased state, although in not a few it appears to be merely the result 
of an insidious enthrallment of the individual by a vicious habit. Sta- 
tistics show that in the majority of cases some constitutional defect under- 
lies the condition. In this constitutional defect alcoholism in the parent 
plays an important part.^ Kerr states that it was present in fifty per cent, 
of his cases; Crothers (12) places the percentage in his cases at 80, while 
Francis Hare (32) at the Korwood Sanitarium in England, states that, out 
of SYl cases that have passed through the institute during the past three 
years, 153 had a direct history of alcoholism in one or both parents, in 28 
the heredity was doubtful, while in 90 it appeared to be quite absent. 
The manifestations of this tendency to alcoholism, handed down from 
pai’ent to child, are very variable and often indefinite. In many the ten- 
dency appears to be due to a vicious early education rather than to any 
distinct mental or constitutional defect. In a large number, in addition to 
the unfortunate training in childhood, we meet with a definite condition 
of neurasthenia with hypersensitive and easily exhausted nerve centers 
and a craving for stimulation of every kind. In a few we have to deal 
with a defective mental organization. 

Certain forms of disease appear to predispose to inebriety. Severe in- 
juries to the head and occasionally sunstroke may cause in a few cases per- 
manent mental change, manifesting itself in an increased susceptibility to 
the action of alcohol and a lessened will power ; so that an appetite for the 
narcotic rapidly develops. Many disturbing local disorders are tempo- 
rarily improved by the employment of alcoholic drinks. In many gas- 
tralgias; in. attacks of sudden faintness; in the many obscure aches and 
pains of neurasthenia ; in neuralgias, and especially in the recurring men- 
strual pains of women, the relief afforded by alcohol is often immediate 
and peculiarly grateful, so that the habit of having recourse to it and 
finally depending on it is readily formed, and may gradually develop 
into an overmastering craving. 

Even in individuals of normal tone a condition of prolonged over- 
strain with insufficient rest may induce a resort to the use of alcohol with, 
the hope of obtaining strength for the daily routine of work. Business 
losses, marital infelicity, and great sorrows in the hypersensitive all crave 
the temporajL-y relief afforded by alcohol, a temptation which if frequently 
yielded to will lead insidiously to the formation of a habit, and in time 
may develop, into actual inebriety. 

Social customs, association with those who habitually drink heavily, 
and the reprehensible habit of “treating” met with in clubs and restau- 
rtmts play also an important role in the etiology of alcoholism. Many 
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occupations appear also to predispose to it, preeminently those which have 
in any way to do with the retail liquor traffic. 

Statistics show that the appetite for alcohol is generally acquired 
before the age of 35 and when absent previously rarely develops into 
inebriety after the age of 50. 

In our treatment of alcoholics we have to recognize several types. 
There is a large class of constant drinkers who daily take an injurious 
amount of alcohol. In time more or less tolerance is acquired, so that the 
effects of the alcohol are only to a slight degree manifest upon them. They 
seldom, perhaps never, become inebriated, but they cannot stop their daily 
allowance without feeling a distinct craving. At once their nerves become 
unstrung, their hands tremulous, and their spirits depressed. In time the 
injurious effects of alcoholism appear, of which the most important are 
chronic congestion and catarrh of the pharynx, chronic gastritis, chronic 
degenerative changes in the liver, chronic pancreatitis, and chronic 
nephritis. Associated with these local conditions we meet with a dimin- 
ished resisting power to infections of all kinds. A severe shock or an 
attack of pneumonia in the more advanced eases may precipitate the 
development of delirium tremens. The history of this class is as a rule 
a progressive one, the craving and the quantity daily required gradually 
grow while the toxic effects of the alcohol become increasingly manifest, 
especially in an impairment of mental vigor. Memory becomes defective, 
the will power is markedly weakened, and the emotions easily excited. At 
the same time, the moral nature becomes blunted and the sense of respon- 
sibility in the family and to the community is lost. 

Peeiodic Aecoholism 

Closely allied to the preceding is another class whose drinking is more 
or less periodic. It is always difficult for such persons to drink in modera- 
tion, and any yielding to the narcotic appears to develop an irresistible 
craving for more, which is only cut short by gastric irritability, physical 
causes, or treatment.^ The development of the bout appears to depend 
almost wholly upon chance circumstance, so that there is much irregu- 
larity both in its length when once it develops and in the duration of the 
more quiescent interval. Here also the condition is a progressive one and 
especially so under conditions where restraints are few. Nevertheless it 
is generally conceded that paroxysmal drinking gives rise to less injurious 
results than the constant drinking of the previous class, and a cure may 
in many instances be effected. 

This class requires to be carefully distinguished from the third class, 
that of the true periodic dipsomaniacs, in whom an invincible craving 
precedes the drinking bout, a craving which recurs with almost as much 
regularity as an epileptic attack. Before the bout sets in a premonitory 
■period of restlessness and irritability, varying in length from one to sev- 
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eral days, is always to be noted. Once the bont is commenced enormous 
quantities of alcoliol may be taken, sometimes with a great degree of 
tolerance. After the bout is over, a period of abstemiousness without 
desire for liquor ensues, generally of some mouths’ duration. Alcoholism 
in these cases appears to be the symptom of a nerve storm in some degree 
resembling epilepsy in character, but of which the etiology is uncertain. 
The attacks are often associated with a complete change iu character, 
mentally and morally, the iiidividual becoming almost the antithesis of 
what he was when sober. In some of thc'se cases an absolute lapse of 
memory may occur, and when the patient recovers he may be quite oblivi- 
ous of everything that occurred during the interval. In a few cases the 
alcoholic loses his orientation, misinterprets the conditions of his environ- 
ment, and may become very excitable. Instances are also on record where 
such an individual has started off on a long journey and only come to 
himself in a distant city, with no recollections of the intervening period. 
In this class of alcoholics it is very evident that we have to deal with a 
deep-seated neurosis which, while undoubtedly aggravated and rendered 
more permanent by alcohol, has a ditferent etiohgy to that of pure alco- 
holism and requires a treatment corresponding to its etiology. 

PEOPHYLAXIS 

Much may be done by the state, by parents, and by the medical pro- 
fession to prevent the development of alcoholism. While we recognize that 
at the demand of public opinion the majority of governments at the 
present day limit the number of saloons in a district, and the hours dur- 
ing which they may remain open for the sale of intoxicating drinks, it is 
probable that in the future a much greater limitation will be demanded. 
Temptations to drink should not beset the weak at every corner. With a 
high license fee, with the number of saloons limited, and with the hours 
shortened at which intoxicating liquors may be sold, much needless temp- 
tation may be removed. The advantages accruing from the absolute pro- 
hibition of the sale of intoxicating liquors in any city, county, or state' 
must still be regarded as dubious, but extensive farm colonies might be 
established in every state where outdoor employment of all kinds could 
be obtained at a living wage for those who found themselves unable other- 
wise to withstand the temptations of the saloon. 

In public schools the older scholars should be taught the injurious 
action of alcohol on the system, its interference in the normal individual 
with judgment and with the capacity for work, and its insignificant value 
as a food- compared with the price paid for it. 

Still more important is the ediication of the child in its home. The 
parent who gives way to every caprice of a child -favors the insidious 
gi'owth of uncontrollable impulses in the youth ; the child with the means 
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to supply every wish, of its appetite develops a habit of self-indulgence 
which grows ; self-control is dwarfed and the gratification of the sensual 
tastes and passions becomes in time a dominating impulse. Idleness also 
in the young, due to lack of healthful recreation and amusement, encour- 
ages vice, prevents the development of a resourceful activity, and favors a 
craving for stimulation of all kinds. To counteract many influences 
over which at the present we have no control, Erocbel has shown us the 
great possibilities in character building which exist in play and which may 
be exerted on the child by a judicious development of the playground. 
Justice, self-control, forbearance, ijrudence, and perseverance may all be 
cultivated so as to become strong barriers in after-life against the develop- 
ment of excesses of all kinds. Much also may be accomplished in securing 
for the working classes, with their crowded and too often uncomfoi’table 
homes, healthful places of amusement and recreation where at small 
expense pleasure, and perhaps a certain amount of education, may be ob- 
tained. Unhappy consequences must always result to any family or 
community whose chief resort for evening entertainment is the gin palace. 

The medical profession to-day is also exerting a strong influence by 
pointing out the injurious efPects of alcohol on the system when used in 
any excess ; by emphatic warnings in all cases where any tendency to 
excess is noted, and by manifesting much caution in prescribing alcohol 
medicinally. 


TREATMENT 

The treatment in all cases must be based on the conditions actually 
present in the individual, after a careful study of the history preceding 
and leading up to the addiction. It is to be borne in mind that we have 
to deal with (1) the existing intoxication; (2) the craving for alcohol as 
soon as its withdrawal is commenced; (3) the circulatory and nervous 
depression closely associated with the craving; (4) the local disorders 
which have arisen from the irritant action of the alcohol, and (5) the 
underlying conditions always present, s\ich as constitutional defects of 
a physical, nervous, mental, and emotional character, social and business 
habits, and the patient’s environment at home and in the office, workshop, 
or club. In his treatment of the individual case the physician must bring 
to bear every remedial- influence within his powers; routine measures with 
stock prescriptions and a few weeks’ residence in a hospital or sanatorium 
are not all that is required to ensure final success. The physician must 
be at all times sympathetic and full of hope, and instil his patient with 
confidence in the final result if he perseveres. In all these patients there 
exists a very depressing sense of mental weakness and a consciousness of 
lack of power in self-control. No true cure can take place until this is 
overcome. The influence of continued confident suggestion by the phy- 



594 


ALCOHOLISM 


sician will prove a definite force. “Persistent and properly directed inten- 
tional thouglit, with an increasing conviction that failure is out of the 
question, can with the physician’s guidance and assistance charge the 
patient’s brain like a storage battery and develop determination into an 
efiicient controlling idea” (Jennings), The pledge, taken under the influ- 
ence of a sympathetic dominant mind, has thus in many instances been 
effective, and when tactfully used the influence and moral suasion of a 
loving wife, or of business friends, and in many cases of the church, may 
prove of great assistance ; irritation, however, must be carefully avoided. 

Por the cure of the addiction and the removal of the craving for alcohol 
many plans of treatment have been recommended from time immemorial. 
The whipping post and the jail for the poor, change of climate and of 
scene for the rich, change of diet and of occupation for other classes have 
all been recommended and doubtless all have done good in some instances, 
for there is no treatment that will not meet with some success, and the 
best treatment will have a certain percentage of failures. Forcible re- 
straint with the absolute interdiction of all forms of liquor has frequently 
been urged and tried. Although it may be true that with a proper dietary 
the craving for alcohol may in great measure pass away by prolonged 
detention in a place where abstinence is enforced, nevertheless a sup- 
pressed feeling of resentment against everyone connected with the inter- 
diction is generally engendered, which effectually prevents the develop- 
ment of any determination to abstain in the future and still further 
dwarfs the power and the desire for self-control. The majority of those 
treated in this way take the first opportunity of again indulging, and 
not infrequently their first night of freedom is celebrated in the bar-room. 

More successful results may be obtained in a properly arranged sana- 
torium into which the patient enters with his free will and with a deter- 
mination, perhaps weak at the outset, to obtain freedom fi’om his addic- 
tion, In many of these reliance is placed almost entirely upon the 
restorative effects of rest, massage, hydrotherapy, and careful feeding, 
with a moderate use, of strychnin should symptoms appear to demand it. 
The patient is treated as one suffering from a severe neurosis. The 
alcohol is withdrawn more or less promptly, and during its withdrawal 
the patient receives the benefit of the sedative and tonic effects to be ob- 
tained from the use of hot and cold baths or packs and sprays. For the 
first few days complete rest in bed in a quiet, well-ventilated, and more 
or less darkened room is ordered and a simple nutritious dietary, suitable 
to the patient’s digestion, is given at regular intervals day and night. 
General massage is commenced gradually. As strength returns and the 
craving for alcohol subsides an effort is made to keep both mind and body 
pleasantly occupied. Graduated exercises are enjoined, and, as improve- 
ment takes place, cricket, golf, and tennis are permitted, but care is 
taken to avoid fatigue. Regular hours of rest are imperative. Before 
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the patient resumes his ordinary occupation a long holiday with complete 
change of environment is generally necessary. To he successful this plan 
of treatment demands several months ; in severe eases a year or more. It 
also demands the constant attendance of an alert, sympathetic friend, 
preferably a physician, with a strong personality and much tact and per- 
severance. 

A method involving much less time and with a percentage of cures 
quite as large as the previous method depends on the careful employment 
of full doses of atropin combined with strychnin, according to the plan 
used first by McBride (37) and afterwards by Francis Hare (22) in 
the Norwood Sanatorium near London, England. As soon as practicable 
after the patient enters the institution, a mercurial purge containing five 
grains of calomel with an equal amount of sodium bicarbonate is admin- 
istered and followed by a full dose of Rochelle salts or magnesium sul- 
phate. After this has acted, the patient is placed at once on the special 
treatment, for which the directions are given below. In those eases in 
which the patient is very uproarious at the outset a hypodermic injection 
of apomorphin (gr. 1/20-gr. 1/10 ; gm. .003-.006) is given as directed, 
combined with strychnin (see Acute Alcoholism). This will bring on 
a feeling of naugea, generally followed in a short period by a light 
sleep. Should it fail, the injection may be repeated in a smaller dose 
in one or two hours, or a full dose of one of the hypnotics, with the 
exception of chloral, whose toxic action on the heart muscle is to be feared, 
may be administered. The patient’s alcohol is stopped as rapidly as pos- 
sible; how rapidly must be decided by the condition of the patient, and 
by the tolerance his system has acquired for it. An allowance of from 
four to eight ounces of spirits on the first day, and about half that amount 
on the second day is generally ample. When given it is as a rule best 
given with food. Too abrupt interdiction of the alcohol may in con- 
firmed drinkers precipitate an attack of delirium tremens. 

As soon as the purge has acted freely on the bowels the patient is 
placed upon the following tonic : 


Ext. cinchonse fd f. 3ii 

Ext. gentianse fd f. 3iii 

Ext. rhei fd f. 3ss 

Ext. eapsiei fd m. xv 

Sol. atropinse sulph. (gr. i-§i) ni. xxiv 

Sol. strychninse nitrat. (gr. iv-§i) m. xxiv 

Glyeerinse f • Si 

Aquae ehloroformi ad f. S’^’i 

Misce. 


3iv in half a glass of water at first four, afterwards three, times a day. 
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In addition to this mixture the patient is given hypodermically a mix- 
ture of strychnin and atropin. McBride’s directions are as follows (37) : 
Four grains of strychnin nitrate are to he dissolved in one ounce of 
sterile water and kept in a sterile bottle. One grain of atropin sulphate 
is to he treated similarly. The sterility of both solutions must be abso- 
lute; and the hypodermic injections should be given three times a day, 
generally immediately after meals, but care should be taken that the 
tonic and the hypodermic are not given too closely one after the other. 
The dose of the strychnin solution begins at two minims, of the atropin 
solution at one minim; both are increased by one minim every second or 
third day till the dose of strychnin reaches a maximum of five minims 
and the dose of atropin four minims by the end of the first week. During 
the second week the increase in the dose must be very gradual and must 
be carefully watched. Hare states that it may be increased to a maximum 
of seven minims of the strychnin solution and six of the atropin solution. 
This amount will require careful watching. McBride recommends that 
the atropin be increased cautiously until well marked physiological effects 
are produced ; namely, dry tongue and dilated pupil. Only rarely is it 
necessary to push it to the extent of producing delusions, although Mc- 
Bride states that by doing so the anti-alcoholic effect produced is stronger 
and that in some of the more severe cases this action of the drug may be 
necessary. The delusions, however, entail a considerable amount of work 
on the attendant staff. 

The diet for the first few days should be liquid, nutritious, and easily 
digested. Milk in all its forms, cereal gruels, broths, beaten eggs, and a 
moderate amount of tea or coffee may be given, Bood at this period 
should be given, according to the amount taken at a time, every two or 
three hours during the day, and also during the night if the patient 
is not asleep. As the conditions improve, semi-solid and finally solid 
foods may be allowed at longer intervals. With many patients there is a 
distinct craving for fruit, of which the more digestible kinds may be 
allowed freely; oranges, lemons, grapes, apples, and watermelons have 
all been recommended at different times as aiding in the cure of the drink 
habit, and in certain conditions of the stomach, with a dry, furred, or 
leathery tongue, the acid of many fruits is extremely grateful. During the 
whole period of treatment the diet shoiild be carefully arranged to suit 
the patient’s digestive powers, which should not be overtaxed. 

By the beginning of the third week, if the progress of the patient has 
been satisfactory, the dose of atropin may be rapidly reduced and may 
be altogether omitted after the sixteenth day. The following week the 
atropin may be withdrawn from the tonic mixture and the amount of 
strychnin given hypodermically may be reduced. By the fifth week the 
hypodermics of strychnin may as a rule be stopped. The patients, in the 
large percentage of cases, lose all desire for alcohol after five or six days 
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and will of their own accord cease drinking. Sleep will become more 
natural and the appetite will return. By the end of the second week 
the nervous dexiression will have entirely disappeared, and with an honest 
desire on the part of the patient to give up the use of alcohol his progress 
for the next few weeks should be steadily maintained. In a few cases, 
liowever, and especially in patients who are only half-hearted about their 
cure, the results are less successful. In some of these cases a hypodermic 
injection of apomorx)hin, gr. 1/20-1/15, given two or three times just 
before the patient is permitted to take some alcohol, may have happy 
results- 

Olosely resembling this plan of treatment is the method recently 
given to the profession by Dr. Alexander Lambert (34-), of the Bellevue 
Hospital, New York, and known as Town’s specific treatment for the ob- 
literation of the craving in morphinism, cocainism, and alcoholism. The 
following are the special directions for the cure of alcohol addiction: “In 
the treatment of alcoholics the same specific is used and in the same 
dosage as in opium addiction, but it does not need to be continued for so 
long, although there may be some exceptions. Some closer observation 
is necessary, as the alcoholic is more prone to show a slight delirium from 
belladonna than are the patients who use morphin or cocain, and often 
a good deal of shrewd observation is necessary to differentiate the begin- 
ning of belladonna delirium from the ordinary delirium of alcohol. The 
former may generally be distinguished by being less furious and having 
fewer but more persistent ideas, usually only one or two. The halluci- 
nations of alcohol are usually those of an occupation delirium, and are 
very various, following each other quickly. If belladonna delirium occurs 
the specific should be discontinued till it disappears, when the specific 
should be begun again with the original dose. When an alcoholic is ad- 
mitted in the midst of his spree or at the end of it, the first thing to do is 
to put him to sleep, and the only medication which precedes his hypnotic 
are four or five freshly made compound cathartic pills (IT. S. P.).” The 
hypnotic which has given the best results in Lambert’s hands is the fol- 
lowing : 


gm. or c. c. 


Ohlorali hydratis 

1. 

gr. XV 

Morphinse sulphatis 

008 

gr. Vs 

Tincturse hyoseyami 

2. 

3ss 

Tincturse zingiberis 

6 

m. X 

Tincturse capsici 

3 

m, V 

Aquse, ad 

15- 

£ 3iv 


Misce, fiat haustus. 


This should be given in half a tumblerful of water, and if not suc- 
cessful may be repeated in an hour’s time, with or without one or two 
40 B 



698 


ALCOHOLISM 


draeliins of paraldehyde. If these are not effective within two hours, and 
the patient’s delirium is of the furious, thrashing motor type, a hypo- 


dermic injection of the following will almost 

invariably quiet him, 


gin. or c. 

c. 


Strychninse sulphatis 

.002 

gr. 

1/30 

Hyoscyaminge sulphatis 

.0006 

gr. 

1/100 

Apomorphinse hydrochloridi 

.006 

gr. 

1/10 

Aquae destillatae 

1. 

m. 

XV 1 


“If the patient has been very hard to put asleep and needed all these 
hypnotics, he may be allowed to sleep until he wakes naturally before be- 
ginning the specific. If, however, he goes to sleep easily with the chloral 
and paraldehyde, it is safe to wake him every hour for his specific, as he 
will quickly drop off to sleep. 

‘‘The specific in this treatment is the old 15 per cent, tincture of 
belladonna combined with fluid extract of xanthoxylum and fluid extract 
of hyoscyamus in the following proportions : 

Tincturse belladonnae, U. S. P., 1890 c. c. 62 f. §ii 

Pluid-extracti xanthoxyli, “ 1890 

Pluid-extracti hyoscyami, “ 1890 . . aa c. c. 31 f. §i 

Misee. 

“Begin the treatment by giving every hour six to eight minims. Every 
six hours increase the dose by two minims until 14 or 16 minims are taken 
every hour, or until signs of belladonna intoxication manifest themselves.” 

In addition, Lambert believes it wise to give most alcoholics 1/60 to 
1/30 of a grain of strychnin every four hours. In the robust alcoholic 
this may not be necessary, but in the majority of cases it is more often 
indicated than not. 

Pourteen hours after the beginning of the specific the patient should 
again be given a cathartic. Prom the severity of the action of the preced- 
ing dose one must judge whether the same dose be repeated, or whether 
only two pills be given along with five grains of blue mass. Care must 
be taken not to over-physic. Patients in a weakened and poor physical 
condition should have vsdth their milk one or two ounces of whiskey four 
times a day for the first day and about half that amount during the sec- 
ond' day, after which it is as a rule not wise to give any more. In young 
and robust individuals, with the aid, of a second dosage of the hypnotic, 
it is possible to carry out the entire treatment without the use of any 
alcohol. 

If after the second dose of the cathartic the patient should show the 
characteristic green mucous stools he should bo given an ounce of castor 
oil, as described in the article on opium addiction. If, however, the 
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gi’een stools do not appear at this time more cathartic pills should be 
given until they do appear, then the oil is given and after it has acted 
in the characteristic way all the specific treatment will cease. 

The craving for alcohol should by now have vanished, but such vigorous 
elimination will produce a considerable amount of relaxation. A good 
vigorous non-alcoholic tonic is demanded, which should be given at regular 
intervals. It may be advisable also, if sleep is not secured naturally, to 
administer as a hypnotic 15 or 20 grains of trional for two or three nights. 
This treatment, to ensure the best results, should be carried out in a hos- 
pital or sanatorium where the patient can be carefully watched by a 
capable attendant. Lambert emphasizes the necessity of a conscientious 
adherence to its many details if success is to be obtained. Regarding the 
method he writes as follows : “This treatment is not an infallible cure 
for alcoholism, for there is none such short of the gi*ave. It does, how- 
ever, obliterate the craving and establishes the patient’s self-confidence 
to go on ■without alcohol. It will do all that can be done for the man that 
honestly desires to be helped ; hut as sure as that man lives, and just 
so long as he lives, he cannot touch alcohol in any form whatsoever without 
danger of a relapse.” 

This statement is true of all the different methods for the treatment 
of alcoholism, therefore in every case the patient should receive all pos- 
sible assistance from friends and from his physician in the prolonged 
struggle that he must make against old habits and old associations. Every 
local disorder that may prove a source of weakness or irritation should, so 
far as possible, be treated and removed. This is especially true of all 
forms of gastric irritability, and a weekly visit to the physician’s office 
for inspection and treatment is not too much to be demanded for some 
months. At these visits the physician should keep a careful watch on the 
condition of all the digestive and eliminating organs. Overstrain of all 
kinds should be forbidden, regular hours of rest enjoined, and such nerve 
tonics prescribed as may at the time be deemed desirable. Should at any 
time symptoms of nerve strain manifest themselves, a short holiday with 
complete change of scene and environment should be ordered. The patient 
who after a few weeks’ treatment in hospital returns to an insanitary, 
uncomfortable, and often unsympathetic home, and is thrown again among 
evil associates and can obtain only occasional labor, "will be more than 
human if he withstands the temptation again to indulge. In Great 
Britain a society has been formed, termed The Inebriates’ Reformation 
and After Care Association, the members of which endeavor on the return 
of such a patient to improve any faulty condition existing in his home, to 
secure for him the assistance of sympathetic friends, of visitors from the 
church to which he belongs, and of members of temperance fraternities. 
It is hoped that in this way the psychological treatment begun in the hos- 
pital may be continued as long as may be necessary. 
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While overstrain in all these cases must he carefully avoided, the 
importance of methodical occupation for mind and body must not be over- 
looked. The amount of depression occasioned by having nothing to do is 
frequently underestimated. 

A few years ago the Keeley Gold Cure for the treatment of alcoholic 
addiction received a ga-eat deal of attention from the daily press. Unques- 
tionably a large number of temporary cures were made, and in a few eases 
these patients *had sufficient strength of will to remain ever afterwards 
total abstainers. This method of treatment appears to have depended 
chiefly upon hypodermic injections of strychnin and atropin given four 
times daily. In addition to these injections the following tonic was given 
at two-hour intervals : 

!ll^ gm. or c. c. 


Auri et sodii chloridi 

gr. 

i 

.06 

Aramonii chloridi 

gi*- 

xxiv 

1.66 

Aloin 

gi’- 

i 

.06 

Pluid-extracti viburni 

f. 

3iv 

15. 

Tincturaj einchomn 

f. 

oii 

60. 

Glycerin 

f. 

oi 

30. 

Aquae, ad 

f . 

§vi 

240. 


Misce, et signa. 

One dessertspoonful in a wineglassful of water every two hours. 


In addition to the drug treatment, hot and cold packs, sprays, douches, 
and baths were used freely for their eliminating, sedative, and tonic effects. 
Suggestion took a prominent place in the cure. Patients remained for 
one month in the institute. The jicrcentage of cures was stated to be 
over 60. 

Hypnotic suggestion is another method which from time to time has 
had its advocates. It appears to have some value in selected eases, as 
most alcoholics are good hypnotic subjects, but to insure success the 
patient must have a real wish to be cured, should be placed under favor- 
able conditions while undergoing treatment, and should be kept under 
supervision for at least a twelvemonth. 

Under a careful man this method has the advantage of promptly con- 
ferring some mental assistance, and of permitting the patient to attend to 
his business, and thus saving him from loss of time and from the demorali- 
zation of enforced idleness. Hypnotic or mental suggestion should aim 
at increasing the patient’s power of control and the restoration of his self- 
respect. Hr. Milne Bramwell states that out of 76 cases of chronic alco- 
holism that passed under his observation and were treated by hypnotic 
suggestion 28 were cured, 36 benefited, and only 12 failed to respond 
favorably to the treatment. Doctor BramwelFs statistics, however, are un- 
usually favorable. 
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In the treatment of true dipsomania very little can he done during 
the intervals. Any defects ■which may l)o dc-tcctod in metabolism should, 
as far as is practicable, be remedied ; local disorders slionld be carefully 
treated, and care should be taken to ensure that the patient’s life is car- 
ried on under the most perfect hygienic conditions obtainable. During 
the attack absolute restraint in hospital or sanatorium is of great value 
•when it can be obtained. Erancis Hare states that small doses of apo- 
morphin (gr. 1/30; gm. .002) given hypodermically will still the craving 
•for alcohol for some hours, and is more efficient than either strychnin or 
atropin. The dose produces a slight ])allor with an evanescent sense of 
nausea, and is soon followed by sleej), after which the dose may be re- 
peated as may be deemed necessary. If thought desirable strychnin may 
be associated with it in the same injection. Eolleston (45) considers 
that the symptoms in many of these cases are suggestive of thyroid insuf- 
ficiency, and recommends a prolonged course of thyroid extract. He claims 
that marked improvement has occurred in some cases during its adminis- 
tration. Many cases must be regarded as a form of insanity and there- 
fore demand treatment in an asylum. 

For the treatment of the many local or systemic disorders which may 
arise as a consequence of the action of alcohol as a protoplasmic poison we 
must refer the reader to the detailed treatment of each disease in other 
parts of this system. The only complications to which we shall make 
special reference are delirium tremens, acute hallucinosis of drunkards, 
and Korsakow’s psychosis. 

DELIEIVM TREMENS 

In regular drinkers who daily take an injurious amount of alcohol, and 
especially in those with an hereditary tendency to alcoholism, insanity, or 
other manifestation of neurotic instability, any acute alcoholic excess may 
bring on an attack of delirium tremens. Its dovelojoment is generally re- 
garded as in great measure due to the prolonged and toxic action of alcohol 
on the nerve centers, but it is also very dependent on an impoverished 
nutrition of the cells of the gray matter in both brain and cord. It is 
much more frequently met with in those who consume spirits than in 
those who habitually use wine or beer. The previous duration of chronic 
alcoholism is said to be never less than six or seven years. A few cases 
are reported, however, in which an attack of delirium tremens has devel- 
oped as the result of a prolonged bout of hard drinking in a neurotic 
individual who was said to have been previously abstemious. 

An attack of delirium tremens may also be precipitated in a steadily 
heavy drinker by any sudden depressing shock to the system. In such 
individuals acute traumatism of all kinds, and especially a fracture of 
one of the long bones of the leg, acts as an exciting cause. The devel- 
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opment of an acute infection may have a similar effect. Pneumonia and 
erysipelas act frequently in this way. It has also been stated by a recent 
writer that an insidious toxemia of intestinal origin appears to be the 
determining cause in some attacks. Many careful clinical observers assert 
that delirium tremens may occasionally be due to a too abrupt withdrawal 
of the daily allowance in the case of regular soakers. This is doubted by 
many, and Herman Kerr characterizes the statement as a mere superstb 
tious tradition. It must not be forgotten, however, that in individuals 
with a high tolerance for it alcohol has a definite food value. To the extent 
of about 2^ ounces daily (5 oz. whiskey) alcohol may be utilized as a 
food, especially in conditions of impaired nutrition, by the ordinary in- 
dividual. By those who have acquired a tolerance, experiments indicate 
that it can be made use of in distinctly larger amounts, and in such in- 
dividuals it is a food very readily appropriated by the heart muscle 
(26) (21). 

It is questioned also by many good observers whether alcohol is the 
final factor in delirium tremens. Prof. Jaurez, of Vienna, has put forth 
the view that the immediately responsible toxic substance is an anti- 
alcohol generated by the alcohol in the system. 

Francis Hare, in his report of the Horwood Sanatorium for the year 
1908 (23), quotes this hypothesis, and states that he regards it as more 
consistent with the clinical history and phenomena of chronic alcoholism, 
delirium tremens, and alcoholic epilepsy than any other view hitherto 
introduced. 

Tkeatmext 

At the outset of the premonitory symptoms active elimination of the 
poison should be commenced promptly if the patient’s general condition 
permits. A mercurial purge should be given at once, consisting of five 
grains (gm. .3) of calomel with ten or fifteen grains (gm. .6-.9) of sodium 
bicarbonate, and should be followed in a few hours by an efficient saline. 
Hot water should be given freely to drink, or if it is preferred by the 
patient a weak cream of tartar lemonade. Best and sleep should be en- 
couraged by warm baths or hot packs. The introduction of good, nutri- 
tious, and easily appropriated food is by all clinicians considered of the 
greatest importance, but the stomach not infrequently is in no condi- 
tion for effective digestion. Food imperfectly digested and unabsorbed 
can do no good and only becomes another source of irritation. In such 
cases it may be advisable to give the. stomach complete rest for twelve 
or twenty-four hours, using for the time predigested nutrient enemata or, 
if the patient’s condition will permit, simply injections of normal saline 
solution. During this period cracked ice, aerated waters, or frequent 
draughts of simple hot water may be given freely to drink, and a mixture 
of bismuth subcarbonate (gr. x; gm. .6), sodium bicarbonate (gr. xvj 
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gm. 1), witli nux vomica (m. x; e. e. .6) may Le given every three hours. 
Curing this period a limited amount of alcohol may ho allowed, hut with 
few exceptions this amount should never exceed half an ounce well 
diluted, preferably with Vichy or other alkaline effervescent water, every 
two or three hours. 

If sleep cannot he obtained by means of baths or packs, one or two 
doses of a hypnotic, preferably paraldehyde (1 dr. j gm. 4.) in an ounce 
of spirits may be given during the night. 

As soon as possible feeding by the stomach must be resumed and a 
liquid, easily assimilable, and nutritious dietary should he ordered at 
regular intervals. Whey, milk with the addition of one drachm of 
sodium bicarbonate to the pint, milk and lime water, milk and Vichy 
water or aerated soda water, malted milk, and tea or coffee with a large 
supply of milk in them are the most suitable and afford the most nutri- 
tion. Beef tea and broths of all kinds if well seasoned are often grateful 
but contain much less nourishment. In a few cases beaten eggs or finely 
minced meats may not tax too heavily the digestive powers. 

When the patient is not seen until after the delirium has developed, 
the same measures in regard to eliminative treatment and feeding are 
demanded, but vasomotor and cardiac stimulation in addition will be 
required from the outset. Elimination must be maintained during the 
course of the attack, but too violent catharsis is to be avoided. Water, 
and especially hot water, should be drunk freely, but occasionally cream 
of tartar lemonade or an alkaline aerated water may be more acceptable 
and may to a certain extent replace the hot drinks. If, owing to the gas- 
tric irritation or to the delirium, difficulties should arise in inducing the 
patient to drink water, normal saline solution should be given freely per 
rectum or, if necessary, intravenously. Eeeding is most important. As 
a rule delirious patients take nourishment well, but in some eases it is 
absolutely refused. With tact, forbearance, and perseverance it is gen- 
erally possible to get a sufficient amount down to avoid the necessity of 
passing a tube through the nose and feeding through it, a maneuver which 
requires several assistants and gives rise to much struggling and conse- 
quent exhaustion. Eo food is more suitable in these cases or more nutri- 
tious than some form of milk food with a low fat percentage and ren- 
dered sufficiently alkaline to pass through the stomach and be digested 
in the small intestine. Buttermilk, if the patient will take it, is one of 
the best .forms in which milk can be taken. Highly seasoned broths are 
often grateful as a change but have a low nutritive value. Solid food is 
generally imperfectly digested and any indigestion only adds to the 
symptoms of motor unrest and cardiac depression. Beaten eggs and egg- 
nog are sometimes permissible ; predigested foods may in some cases be 
required. 

The patient should be placed in bed in a quiet, well-ventilated, and 
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somewhat darkened room so that he may be as free as possible from ex- 
ternal sources of irritation. His bed must have no hard sides against 
which, in his sudden movements, he might be seriously hurt and thus his 
condition be aggravated ; if such hard sides exist they must be carefully 
padded. An easy mattress placed on the floor may be recommended in 
some cases. Two strong, alert nurses should be constantly in attendance, 
and when this is impracticable eft'eetive restraint must be employed. The 
old-fashioned straight jacket of duck or canvas is altogether too irritating 
and oppressive and should never be employed, but by means of soft ban- 
dages or towels, placed over a layer of cotton wool to prevent abrasion, the 
wrists and ankles may be secured to the sides of the bed, and a broad, strong 
sheet may then be thrown over the patient’s body and secured under the 
mattress. This is generally sufiicient and does away with the necessity of 
a second nurse. If, however, the patient is very restless and delirious, the 
shoulders may be still further secured by a second sheet, which is taken 
from the top of the bed up over one shoulder, then down through the 
axilla and across the back to the opposite axilla, then out and across the 
front of the shoulder, back to the top of the bed again, where both ends 
are secured. In whatever way these restraining sheets are applied, care 
must be taken to avoid undue pressure on, or actual constriction of, the 
chest wall lest it interfere with respiration. Isolation with the liberty of 
moving about in a room prepared so that the patient can do no harm to 
himself may be permitted in primary cases occurring in robust individu- 
als, but as a rule rest in bed is demanded and is preferable. 

Throughout the course of the attack a careful watch must be kept on 
the heart muscle and such stimulation employed as may be deemed ad- 
visable. Strychnin in these cases apjjears always to be of benefit and may 
be given by hypodermic injection in doses from l/40th to l/25th of a 
grain (gm. .0015-. 0025), and repeated at intervals of four or six hours. 
In the more severe eases the action of digitalis will also be demanded. 
Some years ago this drug was given in heroic doses with unfortunate 
results, but in more moderate doses it is of unquestionable value. Wood 
recommends that the tincture be given in doses of m. x — ^m. xv (e. c, .6- 
1.00) every four hours or, if necessity arise, every two hours. 

With the amount of gastric irritation always present in these cases, 
drugs, as far as possible, should be given hypodermically. Hor this reason 
a reliable preparation of digitalin is to be preferred to either the tincture 
or the infusion by the mouth. Should there bo a profuse clammy per- 
spiration atropin may be added to the strychnin and digitalin, as in the 
following combination: 

Strychnin sulphate, gr. 1/40 to l/20th, 

Atropin sulphate, gr. l/200th, 

Digitalin, gr. 1/5 0th, 
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in one hypodermic injection, to be repeated every four or six hours. The 
effects of the atropin, however, must be carefully watched and, if any in- 
dication of its toxic action becomes manifest, it may be omitted altogether 
in several of the injections given during the course of the day. Of our 
other cardiac stimulants caffein is the most reliable, but if given too freely 
may increase the insomnia and motor unrest. It is best given hypoder- 
mically in the form of the sodiosalieylate, gr. ii-iv (gm. .13-.25), and 
may be repeated every three or four hours. Camphor also appears to have 
a definite value and in a ten per cent, solution in olive oil may be given 
hypodermically, 10 to 20 minims every two, four, or six hours as a 
prompt stimulant. Its action, however, is not as well defined as the pre- 
ceding. 

As a vasomotor stimulant Lambert strongly recommends the use of 
ergot in full doses. He recommends its use in the form of Livingston’s 
solution, which is as follows : ‘‘One drachm of the solid extract of ergot 
is dissolved in an ounce of sterile water, to which are added three drops 
of chloroform and three grains of chloretone, and the solution is then 
filtered. Thirty minims of this solution should be given intramuscu- 
larly, never subcutaneously, every two to four hours. The best regions 
for its administration are those of the gluteus or deltoid.” Lambert 
claims for this treatment that it reduces the caliber of the dilated blood 
vessels, lessens the various congestions, and brings about a better equi- 
librium of the circulation. As the result of it he claims that there is 
a distinct tendency to a quieter delirium, with less need of restraint; 
there is less tremor ; less of the hypnotic is required, and the tendency to 
wet brain is diminished. Symptoms of ergotism never appeared, although 
“in some cases thirty minims of this solution were given every two 
hours for ten days or longer.” Careful aseptic precautions must be 
taken in giving the injections, otherwise painful spots or abscesses may 
result. 

The necessity of securing sleep as soon as possible in delirium tre- 
mens always appears to be a very imperative one, and, as recovery 
almost invariably follows the prolonged critical sleep which comes natu- 
rally, the belief arose that to cure delirium tremens it was only necessary 
to force sleep. Sir Thomas Watson, in his lectures on Physic, expressed 
this view strongly, advocating the employment when necessary of large 
doses of opium, which at that time was given only by the mouth. Sev- 
eral eases of unfortunate over-dosage were reported. Since then all 
the newer hypnotics have had their trial. But the testimony of clini- 
cians is that excepting in mild attacks all of them fail during the first few 
days unless they are given in very large doses. The sleep secured by 
them is' brief and seldom influences the delirium, but the motor excite- 
ment may be slightly lessened under their use. Against this must be 
placed their toxic and depressing action upon the nerve centers. Of 
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the hypnotics which have been recommended in this affection, chloral 
hydrate is one of the most powerful, but has a toxic action on the heart 
and is distinctly dangerous when any condition of degeneration exists 
in the cardiac muscle. Lancereaux claims that with efficient stimula- 
tion of the heart it is safe in doses of from thirty to sixty grains. It 
is very questionable whether such doses are advisable excepting only in 
the case of robust young men. Lambert recommends its occasional 
use in combination with morphin, and states that a second dose may be 
repeated in an hour’s time. Caution, however, must be employed, as 
deaths have been reported from its use in these cases. Paraldehyde is 
much safer, and, if given in one-drachm (4-c. c.) doses in a little spirits, 
often acts promptly. A second dose may be repeated in one or two hours. 
Sulphonal, trional, and veronal are less effectual. Wood recommends a 
combination of trional (gr. xx; gm. 1.3) with sulphonal (gr. x; gm. .6). 
Ilyoscin or scopolamin has been employed by some clinicians. Lambert 
states that a combination of hyoscin hydrobromid (gr. 1/100 ; gm. .0006) 
with apomorphin hydrochlorid (gr. 1/20 — ^gr. l/lO; gm. .003-.006), and 
strychnin sulphate (gT. 1/30 ; gm. .002) given hypodermically may quiet 
delirium and secure at least a few hours’ rest. 

[The principal, if not the only, indication for hyoscin hydrobromid 
is motor sleeplessness. When used for this its effects are nothing short 
of magical. — ^Editor.] 

The bromids in large doses (gr. xl-lx; gm. 2.6-4) repeated every 
three or four hours have been recommended by some writers to lessen 
the motor excitement. With the impaired nutrition of the nerve cells 
already existing due to the alcoholism, bromids will accomplish little good, 
and in such large doses may do definite damage. McCarthy states that 
he has seen grave complications with symptoms of profound nerve changes 
ensue from the excessive use of bromids in this disease. Wood considers 
they may be of service in ten-grain doses repeated every two or three 
hours. The employment of hypnotics in this affection is, therefore, far 
from satisfactory, yet in an uncertain way many of our best clinicians 
do recommend their cautious use. 

It must, therefore, be a matter of careful consideration in each 
case how far it is wise to attempt to force sleep by our narcotics during 
the early stages of this affection. As a self-limiting disease, terminating 
in the great majority of cases before the fifth day, our chief reliance 
should always be placed on elimination and support. Hydrotherapy iu 
many cases will afford us much assistance. A cold wet-sheet pack, re- 
peated two or three times, will prove both sedative and tonic, frequently 
inducing quiet sleep without the untoward effects of hypnotic drugs. 
Still more powerful is the cold affusion strongly recommended by the 
late Sir William Broadbent. The patient should lie, stripped of clothing, 
on a blanket over a mackintosh sheet. Cold iced water, by means of a 
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large sponge, is dashed over the body baek and front for several minntes ; 
strong rubbing, especially of the extrenaities, is kejrt up as the water is 
dashed on the body. The patient is then dried with a rough towel, the 
friction being maintained for some minutes. This process is repeated 
two or three times, after which the patient is placed in a warm bed with 
hot water bottles to his feet. By the time the arrangements have been 
completed to make him comfortable he is on the verge of a sleep which 
will prove more beneficial than that to be obtained from any hypnotic. 
This cold affusion may be repeated with benefit once or twice daily. 
Neither albuminuria nor pneumonia are contraindications. 

Toward the end of the third or fourth day if sleep has not been ob- 
tained and the patient shows signs of exhaustion, an attempt may be 
made to assist the oncoming of the critical sleep. At this period of the 
disease the addition of morphin sulphate (gr. 1/6-1/4; gm. .010-.015) to 
the injection of strychnin and digitalin above mentioned may prove of 
much value. Should there be any contraindication to the use of morphin, 
the combination of trional with sulphonal or of paraldehyd followed 
by either trional or sulphonal may be tried. 

The amount of alcohol to be supplied to a patient after the onset of 
delirium tremens must be carefully decided in each case. Delirium 
must to a certain extent be regarded as an abstinence symptom, and oc- 
casionally the onset of an attack may be arrested in alcoholics by a judi- 
ciously cautious tapering off of the amount of spirits allowed them. Once 
the delirium has begun many physicians consider it wise to withhold 
all alcohol. Francis Hare states that as a result of his experience in 
the Norwood Sanatorium he is strongly inclined to the plan of with- 
holding all alcohol and all drugs. The majority of his eases arc so treated, 
and as a result he believes that the attack is shorter in duration though 
possibly more violent. Alcohol, he believes, modifies the symptoms of 
an attack but seems to defer the crisis. 

In the majority of cases as soon as food is taken readily and the 
patient is under the influence of strychnin and cold packs or affusions 
very little alcohol is called for ; but if food is taken or appropriated with 
difficulty, if the pulse begins to fail and becomes frequent and weak and 
the skin cool and clammy, alcohol is required chiefly as an easily appro- 
priated and readily oxidized food. 

While the death rate of uncomplicated cases of delirium tremens is 
very low (from 1 to 3 per cent.), yet in no disease must the physician 
be more constantly on his guard to detect the presence or onset of com- 
plications. The condition of the heart and of the respiratory system 
demands constant watching. Pneumonia is one of the most frequent 
complications. It is generally ushered in by a rise in temperature, but 
its onset is often insidious. About 50 per cent, of those thus attacked 
die. In a few cases the pulse gradually weakens, the delirium continues 
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but becomes of the low muttering kind, and gradually general failure of 
tbe circulation sets in. In others death may occur from sudden syncope 
occurring on some attempted exertion. Hyperpyrexia is rare,'- but may 
develop with symptoms of a failing circulation, cold hands and feet, and 
a rectal temperature of 105-107°. It is a condition almost invariably 
fatal, but cold aifusions over the head and body may be tried. 

In some instances, after a few days the patient sinks slowly into a 
semi-comatose condition with low muttering delirium and constant move- 
ment of the arms and hands. It becomes increasingly difficult to rouse 
him to answer questions or take any food. The pulse becomes very rapid 
and weak, the temperature only slightly raised, the skin becomes hyper- 
esthetic, and meningeal symptoms develop, manifesting themselves in 
contracted pupils, stiffness and contraction of the muscles at the back of 
the neck, rigidity of the arms and legs and of the abdominal muscles. 
Kernig’s sign may be present. These symptoms were first described by 
Dana under the title of “wet brain,” and may occur in all forms of alco- 
holism, and appear to be due partly to the direct toxic action of the 
alcohol, but chiefly to a weak heart action with vasomotor paresis. The 
condition calls for vasomotor stimulation. Recovery may take place after 
an illness of some weeks’ duration, but convalescence is very slow. 


OTHER FORMS OF DELIRIUM 

Acute Hallucinosis of Drunkards. — ^In some alcoholics symptoms 
arise of a subacute delirium in which hallucinations of the sense of hear- 
ing become very prominent. The patients are as a rule young and well 
educated, and an attack may follow mental shock or some acxite gastric 
disturbance. In the beginning there is much irritability of temper, with 
restlessness and sleeplessness, associated with hallucinations which be- 
come more frequent and more imperative. When the affection is at its 
height the patient is persistently disturbed by voices which demand his 
attention. They generally arise from some special quarter, sometimes 
behind him, sometimes from the floor, or from behind a wall, and fol- 
low his every movement. In the street the voices shout aloud his thoughts, 
so that he often flies in terror from his imaginary persecutors. His con- 
sciousness of time and environment is not clouded, and his power of 
connected thought and his coordination of facts are fairly normal. The 
hallucinations are almost wholly confined to the sense of hearing. Under 
treatment they gradually decline, occur at longer intervals, and become 
less imperative. An attack as a rule lasts from four to eight weeks. 
Without efficient care there is always danger that the patient may commit 
suicide. For this reason he should be placed under the charge of an 
alert nurse. All sources of irritation should be removed. Special atten- 
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tion should be given to the stomach and bowels. The diet should be nutri- 
tious. Hypnotics are generally demanded at first. Later on, massage 
and hydrotheraj^y should take their place. 

Korsakow’s Psychosis. — Reference must also be made to a peculiar 
condition of delirium associated with a polyneuritis of variable extent, 
and classed as a distinct psychosis by Korsakow. It resembles a similar 
affection produced by poisoning from lead, arsenic, cocain; sometimes it 
is a sequence of grippe. In this affection we may meet with a complete 
loss of orientation, an inability to recognize even near friends and rela- 
tives, a loss of memory for the recent past, and sometimes for some events 
in the more distant past. The sense of time is either lost or much im- 
paired, so that the patient is unable to state whether an event occurred 
only a few minutes previously or many days or weeks in the past. At 
the same time there is a fabrication of stories and of pseudo-reminiscences 
of the most absurd character. 

It begins as a delirium not unlike delirium tremens, but the delirium 
persists and does not terminate with any critical sleep. Disorders of 
sensation arise, soon followed by paralysis, as a rule most pronounced in 
the extensors of the lower limb. Atrophy sets in quickly. Hallucinations 
of sight and touch occur only at night in mild cases, but in the more 
severe they disturb both night and day. The emotional condition varies 
much. In a few instances paralysis of local groups of muscles, notably 
those of the eye, throat, and larynx, may occur. 

The course of the affection is generally slow and protracted. The 
mental symptoms develop slowly and the neuritis may show signs of im- 
jjrovement while the mental symptoms are still developing. Not infre- 
quently some intercurrent disease brings on a fatal ending. In the early 
stages the more severe the delirium the more unfavorable the prognosis. 
When the cranial nerves become involved it adds to the gravity of the 
prognosis. 

The treatment to a great extent is symptomatic, and for the first few 
weeks at least the patient should be in some institution where he can 
receive every care. Rest in bed is demanded, and a generous dietary with 
the addition, in the later stages, of massage, electricity, and perhaps 
strychnin. As improvement sets in, a careful education may be at- 
tempted of those centers which are least affected. Hany cases which 
appear helpless may be much improved under the care of an experienced 
specialist. 

ACUTE WOOD ALCOHOL POISONING 

Oolumhian spirits, wood naphtha, methyl, or wood alcohol, now used 
extensively in the arts and in many households, is a most dangerous poison 
when taken internally owing to the fact that it is excreted from the body 
very slowly, and under certain conditions appears to be converted into 
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the highly toxic formic acid with occasionally fatal consequences. As it 
is very cheap it has been used by unscrupulous manufacturers of flavor- 
ing and medicinal extracts as an adulterant for ethyl alcohol. It has also 
been drunk as a substitute for whiskey by persons during a debauch. 

The intoxication caused by methyl alcohol is at first not unlike that 
produced by whiskey, but is more prolonged and may be accompanied by 
convulsive movements. The after-effects vary, according to the amount 
3f the alcohol converted into formic acid in the system. The majority 
3f those who have drunk it appear to have escaped without permanent 
danger; in quite a few cases permanent blindness has set in, and in yet 
Dthers the intoxication has terminated fatally. The damage to the ocular 
apparatus consists chiefly of a destructive inflammation of the optic 
nerve fibers or retinal elements, followed by atrophy. The blindness is 
bilateral and may set in a few hours after the inhibition of the poison, 
□r may be delayed for several days. In some cases a slight temporary im- 
provement may occur after a few days, but in 90 per cent, of the cases 
in which the eye becomes affected permanent and total blindness results. 

The prognosis in every case is very uncertain, and does not appear 
to be entirely dependent on the amount taken. 

Treatment is most unsatisfactory. In all cases, if seen early, the 
stomach should be promptly evacuated by the readiest means available, 
and free catharsis should be secured by a drachm of compound jalap 
powder or an ounce of magnesium sulphate. Afterward diaphoresis should 
be promoted by a hot bath or by pilocarpin. Water, either hot or cold, 
containing sodium or potassium bicarbonate in solution, should be drunk 
freely and the patient should be kept on a milk diet. Should signs of 
eoUapse or weakened heart action arise they should be combated by 
strychnin (gr. 1/20; gm. .03) or caffein (gr. iii; gm. .2) given hypoder- 
mically. Should symptoms of optic neuritis develop, the strychnin should 
be continued and potassium iodid in ten-grain doses given three times a 
day. It must be remembered, however, that in these cases treatment has 
done very little good. 
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CHAPTER II 

OPTOM POISONING— OPIUM AND MORPHIN ADDICTION 

A. D. Blaokadee 

Hext to alcoliol, opium is tlie most pernicious and extensively used 
intoxicant. The amount consumed by Eastern nations has reached appal- 
ling figures, while even in Europe and America the use of the drug as an 
intoxicant has increased greatly during the past fifty years. Sir Wil- 
liam Roberts, who studied the question of opium-eating carefully when 
in India some years ago, came to the conclusion that its mischievous 
effects were in many eases not so grave as commonly believed, and that its 
practice under some conditions of native life appeared to be beneficial 
rather than harmful. Severe tasks are accomplished and prolonged relig- 
ious fasts endured, which, it is claimed, would be impossible without its 
assistance. With us in the west a continuous moderate employment of 
the drug must be regarded as the rare exception. Clifford Allbutt (1), 
however, mentions a few instances in England that have come under his 
notice. Such an employment of this narcotic must always be regarded as 
extremely dangerous ; as a playing with fire almost certain to end disas- 
trously. 

Poisoning by opium, or its alkaloid, morphin, confronts the physician 
either in an acute form, when a poisonous dose has been taken by acci- 
dent or with criminal intent, or in a chronic form, when the patient has 
permitted himself to be enthralled by a frequent recourse to its pain- 
benumbing but brain and body-enslaving action. 


TREATMENT OF ACUTE POISONING 

As promptly as possible the stomach must be evacuated, but, as the 
medullary centers are benumbed by the poison, emetics often fail. If the 
stomach tube is not immediately available, zinc sulphate (gr. xxx, gm. 2) 
or a tablespoonful of strong mustard fiour in a cupful of water may be 
tried ; but as soon as a tube can be obtained the stomach should be washed 
out with a solution of potassium permanganate (1 in 500 to 1 in 1,000), 
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and about balf a pint of tbis solution allowed to remain after tbe tube is 
withdrawn. As tbe morpbin continues to be excreted tbrougb tbe glands 
in tbe stomacb and duodenum, and if allowed to remain may be reab- 
sorbed, Moore recommends tbat tbe tube be reintroduced every’ balf bonr 
or bour and tbe process of washing repeated. Tannin may also be used to 
neutralize any alkaloid in tbe stomach, but is not so effectual as tbe per- 
manganate. 

As tbe stupor deepens, means must be taken to stimulate tbe respira- 
tory center. Atropin has long had a reputation as a respiratory stimulant, 
but must be employed cautiously, as an overdose will certainly depress 
and increase tbe toxic symptoms. Not more than 1-50 gr. (gm. .0003) 
should be given in any one case. Strychnin and eaffein are more trust- 
worthy (strychnin, gr. 1-30 — 1-20, gm. .002-.003, eaffein sodiosalieylate, 
gr. V, gm. .33), may be^ given at once by hypodermic injection, and tbe 
dose may be repeated in an hour’s time. 

As a result of his experiments in animals, Reichert has recommended 
cocain bydrocblorid (gr. gm. .03) as a respiratory stimulant to an- 
tagonize tbe effect of tbe morpbin, but the action of cocain in man is 
often uncertain ; so we have more confidence in tbe combination of strych- 
nin with eaffein. Camphor may, however, prove of service as an addi- 
tional stimulant, and one or two grains (gm. .06-.13) in oil may be given 
by hypodermic injection and may be repeated every two hours, if neces- 
sary. Strong coffee, or strong green tea, may be introduced into tbe rec- 
tum to tbe extent of balf a pint at a time. 

Wood (15) insisted on tbe value of all measures to keep the patient 
awake so as to bring bis will-power to bear on tbe respiratory act, but 
too violent measures will induce exhaustion, which ought to be avoided. 
The electric brush, however, forms a powerful means of excitation, and 
can do no harm. Douches of hot and ice-cold water over tbe nape of tbe 
neck while tbe patient is in tbe recumbent position are preferable to an 
indiscriminate application of cold water, as is sometimes recommended, 
and will not unduly lower tbe patient’s temperature. Should the stupor 
increase, and tbe respiratory center show indications of failure, artificial 
respiration must be maintained either by Sylvester’s method, with relays 
of assistants, or by tbe employment of some artificial respiration appa- 
ratus. Eell states tbat, by means of bis apparatus, be maintained artifi- 
cial respiration for 72 hours, and succeeded in saving a patient who 
had taken 33 grains of morphin. Improvement in the color of tbe skin 
and in tbe tone of the pulse are the first indications of commencing re- 
covery, but artificial respiration must be maintained until the natural 
respirations are as frequent as 8 or 10 to tbe minute. In all cases care 
must be exercised to maintain tbe heat of the extremities, and of the 
body generally, by hot blankets and hot-water bottles. Tbe administra- 
tion of alcohol is not advisable. 
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CHRONIC POISONING AND ITS TREATMENT 

Chronic Opium or Morphia Intoxication. — This develops as the re- 
sult of three practices : that of the opium eater, hy whom the crude drug 
or one of its preparations is taken by the mouth ; that of the opium smoker, 
who inhales the fumes of the prepared drug burned in a special pipe; 
and that of the morphinist, who injects morphin under his skin hy means 
of the hypodermic needle. 

Opium Eatees. — ^In the majority of those of European descent who 
habitually take opium or one of its preparations by the mouth the effect 
first demanded has been the relief of pain. Persistent or frequently re- 
curring pain is apt to cry imperatively for relief, and in many individ- 
uals its relief by morphin induces in addition such a sense of exhilara- 
tion and general comfort that the recourse to it insidiously becomes a 
habit. Especially is this apt to be the case in neurotic individuals, in 
degenerates, and in those who have been trained in habits of self-indulg- 
ence. Those who have fallen into the habit of using opium for the mere 
pleasure of its effects are few in number and generally prefer smoking 
or the morphin needle. In the East it would appear that these propor- 
tions are reversed. Tee Han Kee, writing in the Philippine Journal of 
Science, states that the majority of the confirmed consumers of the drug 
in China began its use simply for the pleasurable effects arising from 
it, and because it is not so violent in its action as alcohol ; only a minority 
attribute their addiction to a habit arising from the widespread popular 
employment of opium in domestic medicine. 

Opium Smoking-. — This is said to be a very ancient method of ob- 
taining the narcotic action of the drug, and when used in this way the 
injurious action of opium is said to be slower in developing and more 
under control than when taken by the mouth. In the East it is the most 
frequently employed method of using the drug, especially by the Chinese. 
By them it was introduced into San Erancisco, and from this place as a 
center the habit is said to have extended greatly of late years, and its 
habitues may now be found not only among the dissolute and abandoned, 
but also among the wealthy and even among the working classes in many 
of the large cities of America. Hot all smoke to excess, and the in- 
dulgence, when first started, only takes place at intervals, often of con-, 
siderable length. The effect desired appears to be not that of heavy slum- 
ber, but rather a condition of dreamy wakefulness, during which the 
smoker enjoys conscious freedom from care and a sense of superiority 
over the troubles and worries of life. With many there is a distinct 
increase in sexual desire. 

Gradually, with the smoker, as in the other forms of opium addiction, 
the exhilarating and soothing effects of the drug become more and more 
difScult of attainment, and the depressing effects more prominent. 
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Morphin Adbiction. — This is a comparatively recent vice, and its 
disastrous effects are more rapid and more marked than those of either of 
the preceding methods of using the drug. The morphinist is more diffi- 
cult to control, and much more difficult to treat, and the symptoms of 
mental and physical enfeeblement appear earlier, and, as a rule, run a 
more rapid course. The introduction of the hypodermic needle hy Dr. 
Alexander Wood, of Edinburgh, 50 years ago has not been an unmixed 
good, and unfortunately statistics show that physicians and their wives, 
pharmacists, and nurses form a large percentage of the total number who 
have become addicted to its use. 

Treatment. — ^It must be stated quite frankly at the outset that the 
only place where an opium or morphin hahiiue can be properly treated is 
a sanatorium or hospital. To break the addiction not only requires con- 
stant medical surveillance on account of the severity of the symptoms 
that may arise, but also demands that the supply of the drug be under the 
absolute control of the attending physician; a condition impossible to 
secure in the patient’s home, in the midst of his ordinary attendants, 
whose sympathy he can elicit, or whose aid he can secure by threats and 
bribes. 

Before the patient enters his room or ward he should be given a bath, 
and all his own clothes should be removed and hospital linen supplied 
to him. Before his own are returned, a very thorough examination of 
them should be made, without the knowledge of the patient, by an alert 
nurse accustomed to deal with this class of patient. Too often, quanti- 
ties of the drug will be found stowed away in some secret place, sewed 
into the lining of a coat, or secreted in a slipper. The choice of the at- 
tendants is of great importance, as upon their trustworthiness and effi- 
ciency the result of treatment will in great measure depend. Much also 
will rest upon the tact and judgment of the physician himself, who must, 
as far as practicable, carefully conserve and strengthen the sense of self- 
respect in all his patients, especially in those who manifest some self- 
control and an earnest determination to conquer their enslaving appetite. 

The treatment in all forms of opium addiction consists in a more or 
less rapid withdrawal of the daily allowance of the drug; the rapidity 
being dependent on the condition of the patient and the amount pre- 
viously taken daily. The patient must be supported through this with- 
drawal period by rest, by a carefully arranged but nutritious dietary, by 
massage, and by such hydrotherapeutic and other remedial measures as 
may be deemed most suitable and needful at the time. The hypersensi- 
tive nerves and enfeebled circulation demand careful, sometimes heroic, 
stimulation, and the patient himself will require all the moral support 
and sympathy that his attendants can give him. This treatment, to be 
successful, calls, as a rule, for weeks, sometimes months, of residence in 
the sanatorium, and, when he leaves that institution, for the careful over- 
sight of an experienced and sympathetic physician. 
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The withdrawal in confirmed habitues, if abrupt, always gives rise 
to intense suffering. With the lack of the accustomed dose, restlessness 
and a depressing sense of malaise quickly develop; the face becomes 
pale, and the features anxious ; yawning and sneezing become irresistible, 
and a profuse coryza frequently sets in. In severe eases, about the second 
or third day, vomiting, diarrhea, and profuse sweating, with symptoms 
indicative of grave cardiac weakness, develop. Sudden collapse may occur 
several times a day, in which, for periods lasting from 16 to 30 minutes, 
the patient will have an almost imperceptible pulse, with ghastly, pale, 
pinched features and a sense of dyspnea. A disturbing choreic jactitation 
of the limbs still further exhausts the patient. Mental confusion, with 
hallucinations and delusions, and, in extreme cases, even a maniacal con- 
dition, may develop and take a suicidal tendency. 

On account of the frequent development of such alarming symptoms, 
an abrupt withdrawal is never to be recommended, except, perhaps, in 
the ease of young and conix)arativcly healthy patients whose daily dose 
does not exceed four or five grains of morphin. On the other hand, if 
the withdrawal is stretched over too long a period, valuable time is lost 
and the patient and his friends may be discouraged. The best results, 
as a rule, are obtained by a withdrawal as rapid as may be consistent 
with the patient’s strength, and as may be advisable in the conditions 
which may develop. It is seldom necessary to prolong the withdrawal 
over two weeks. 

The plan usually adopted is on the first day of the- withdrawal to 
reduce the narcotic to one-half the amount of the previous usual daily 
allowance. On the second day this is again halved, and again on the next 
day, and so on till the drug is entirely withdrawn. In some cases even 
this rapidity cannot be maintained, and intervals when the reduction 
is stopped must be permitted, so that, in these cases, the withdrawal 
advances in a series of descending steps. In the very weak, and in those 
suffering from chronic debilitating disease, even this method may prove 
too rapid, and the withdrawal must be allowed to go on very slowly; but 
even with the most gradual withdrawal some distressing symptoms will 
make their appearance. In all eases the last one or two days of with- 
drawal is the time in which the patient feels the abstinence most keenly, 
and to lessen this distress some physicians, on stopping the hypodermic, 
give an opiate by rectal injection, gradually substituting for the drug a 
weak alkaline or normal salt solution. Others administer codein by the 
mouth or subcutaneously. Dionin and heroin have also been employed, 
but are more dangerous. During the withdrawal, if none of the distres- 
sing symptoms occur, the patient is certainly obtaining the drug surrep- 
titiously. 

Shortly after the narcotic is en-tirely withdrawn, the symptoms of dis- 
tress begin to pass off, the face loses its anxious expression, sleep is more 
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easily obtained, and is more restful, nutrition improves, and vigor gradu- 
ally returns. Care is still necessary, for alarming symptoms are reported 
to have occurred even after convalescence has set in. 

The amount of rest demanded during the withdrawal will vary with 
the condition of the individual patient and with his reaction to the treat- 
ment. In all severe cases, and especially in those suffering from impaired 
nutrition, rest in bed, with isolation from all sources of distui’bance, is 
imperative during all the later days of the withdrawal and for the next 
few succeeding days. In milder eases some liberty out of doors may be 
permitted, and in these light amusements may be of assistance. Erlen- 
meyer (5) insists on the importance of seclusion, rest in bed, and warmth 
in promoting restoration during the abstinence struggle. Ho orders every 
patient to bed at the outset, and asserts with confidence that those who 
submit to this till a change is allowed get on more easily and satis- 
factorily during the treatment than those who insist on moving about or 
having the run of the premises. In those enfeebled by chronic disease 
or suffering from the cachexia of prolonged narcotism, rest in bed should 
precede by some days any attempt at withdrawal. 

Of equal importance with rest in bed is the patient’s food, which should 
be carefully arranged to suit his digestive powers and should be as nutri- 
tious as possible. In the majority of cases both appetite and digestion 
are impaired, and the feeding becomes one of the most important and 
yet most difficult parts of the treatment. Milk, alkalinized with sodium 
bicarbonate or with lime water, and, in some cases, perhaps peptonized, 
is, when it can be taken, both nutritious and digestible; it may be sup- 
plemented by highly-seasoned broths, beef juice, beaten eggs, and coffee 
and tea with cream. Systematic feeding of moderate amounts at regular 
intervals gives the best results. If nausea and vomiting set in, bismuth 
carbonate or subnitrate in full doses may be administered, and iced broths 
or meat essences, and coffee without cream may be given in small quanti- 
ties. Diarrhea is promptly controlled by opiate injections. In conditions 
of cachexia and enfeebled circulation, if sufficient nourishment is not 
taken, alcohol in some form may be demanded, but its administration 
must be under careful control and must not be continued for a longer 
time than is deemed absolutely necessary. 

To relieve the nervous restlessness, gentle massage will often prove 
of service. Hot baths at a temperature of 110° E., in which the patient 
should lie immersed for ten minutes, will generally prove grateful and 
will have a stimulating effect. They may be repeated if necessary twice 
a day. Many writers recommend for this nervous restlessness during the 
withdrawal large doses of sodium or ammonium bromid. Mattison (11), 
who was apparently the first to use massive doses of these drugs, admin- 
istered on the first day of withdrawal 100 grains of the sodium salt in 
divided doses, and gradually increased the amount till it reached 200 
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grains, continued it at this amount for three or four days, and then ab- 
ruptly stopped it. McBride (10) recommends a mercurial cathartic, 
followed by an effective saline, to be taken previous to the withdrawal. 
Sodium hromid is then ordered in 30-grain doses, dissolved in 6 or 8 
ounces of cold water, repeated two or three times a day, and given pref- 
erably on an empty stomach. This amount is increased by thirty grains 
daily until 200 grains are taken in the twenty-four hours ; the increase in 
the bromids corresponding with the rate of withdrawal ; so that the maxi- 
mum sedation is reached at the same time as the maximum irritation. 
The bromidal medication is continued for not longer than one week. 
Sometimes five or six days suffice. Given in this way, no effect is usually 
produced by the bromid before the third day. Prom the third to the fifth 
day an unpleasant taste is complained of, and the bromic breath begins 
to be noticeable; the patient is drowsy, and there is a growing indisposi- 
tion to muscular exertion. Prom the fifth to the seventh day these symp- 
toms increase. General relaxation is marked, the pulse is less frequent, 
usually about 60; the voice weakens; the pupils dilate; mild hallucina- 
tions of sight and sound, almost always of sight, occur occasionally for 
three or four days, accompanied by a tendency in speaking to substitute 
one word for another. After the ninth or tenth day the bromidal mani- 
festations gradually disappear, so that, within two weeks from the be- 
ginning of the treatment, the patient is generally up and the only promi- 
nent symptoms remaining are debility and insomnia. 

Praneis Hare (6), in his annual report of the Horwood Sanatorium, 
speaks of medication during withdrawal as follows : “The administration 
of massive doses of sodium’ bromid toward the end of the reduction 
period has been of considerable assistance in shortening and rendering 
more easy the process of withdrawal. It is the only drug which I have 
found of material use in modifying the mental distress.” 

After the bromids and opiates have been stopped, a few doses of 
codein, given either by mouth or subcutaneously, will carry the patient 
through to convalescence. At the same time a course of strychnin in full 
doses, with or without the addition of atropin, should be commenced; to 
which later on iron, quinin, or arsenic may be added as the condition of 
the patient may be deemed to require. 

Such heroic bromidization of poorly nourished nerve centers is, how- 
ever, in the opinion of many physicians, very questionable therapy, and 
(see Delirium Tremens) its effects on the nerve centers may be traced 
for months afterward. 

Preferable, in our opinion, to sedation by the bromids is the action of 
the solanaceous alkaloids. Lott, of Texas, first used hyoscin in the treat- 
ment of morphinism, giving one-hundredth of a grain of the hydrobro- 
mid hypodermically every two hours for the two or more days during 
which the morphin was withdrawn. This heroic dosage fails to secure 
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sleep, but induces a condition in which the patient lies awake but stupe- 
fied, mumbling continuously. Since then it has been employed by many 
with variable success. In 1909 Lambert (9), of the Bellevue Hospital, 
New York, described a method of treatment first originated by Mr. Town, 
and now known as Town’s specific treatment, for the obliteration of the 
craving for narcotics. In a second paper, pxiblished recently, he claims 
that the statements made in his former article concerning the efficacy of 
this treatment have been confirmed, and that it must now be regarded 
as the most successful method for the treatment of all the drug addictions. 
The method is as follows : The specific mixture consists of two parts 
of the old 15 per cent, tincture of belladonna and one part each of the 
fluid extract of xanthoxylon and of the fluid extract of hyoscyamus. 
With a weaker tincture of belladonna the results obtained are not so sat- 
isfactory. The bottle containing this mixture must be kept well corked 
anu shaken before using. While the specific is being given the patients 
do not sufier from the intense diarrhea which usually accompanies the 
withdrawal of the drug. On the contrary, the most energetic drastic 
cathartic medication is necessary to obtain the desired elimination and 
to make their bowels move satisfactorily. This cathartic medication 
forms one of the crucial points in the treatment. Unless it is properly 
carried out, the treatment will fail and the patients suffer intensely and 
to no avail. 

The most useful combinations in his hands to effect this catharsis 
have been the compound cathartic pills of the pharmacopeia. The ordi- 
nary stock preparations are too dry to be effective, therefore Lambert 
directs the pills to be made freshly and to have the mass put into a cap- 
sule. Occasionally a stronger combination is required, and then he uses 
the vegetable cathartic pills, of the pharmacopeia, with additions accord- 


ing to the following formula: 

Gm. or c. c. 

Extract! colocynthidis compositi gr. i .06 

Extract! hyoscyami gr. ss .03 

Extract! jalapse gr. ss .03 

Extract! leptandrse gr. ^ .015 

Resinse podophylli gr. ^ .015 

Olei menthse pipiritse m. Yq .008 

Olei resinse capsici m. 1-10 .006 

Olei resinse zingiberis m. ss .030 

Olei crotonis 1-25 .0025 

Fiat pilula. 

Misee. 


The exact details of the treatment as given by Dr. Lambert are as 
follows : 
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“A patient addicted to morphin is given five compound cathartic pills 
and five grains of blue mass, and six hours later, if these have not acted, 
they are followed by a saline; after three or four abundant movements 
of the bowels from these cathartics the patient is given, in three divided 
doses at half-hour intervals, two-thirds of the total daily twenty-four-hour 
dose of morphin or opium to which he has been accustomed. Observe 
carefully after the second dose has been given, as the amount then equals 
four-ninths, or nearly one-half, the total twenty-four-hour dose. Some 
few patients cannot comfortably take more than this amount. At the 
same time with the morphin, six drops of the belladonna mixture is given 
in capsules. This belladonna mixture in doses of six drops (and by drops 
I do not mean minims, I mean drops dropped from an ordinary medi- 
cine dropper, which is about half a minim dose) is given every hour for 
six hours. At the end of six hours the dosage is increased by two drops. 
The belladonna mixture is continued every hour of the day and every hour 
of the night continuously throughout the treatment, increasing the dose 
by two drops every six hours until sixteen drops are regularly taken at 
each dose; it is diminished or discontinued at any time if the patient 
shows belladonna symptoms such as dilated pupils, dry throat, or redness 
of the skin, or the peculiar and incisive voice, and insistence on one or 
two ideas. It is begun again at reduced dosage after the above symp- 
toms have subsided. 

^‘At the tenth hour after the initial dose of morphin is given, the 
patient is again given five compound cathartic pills, and five grains of 
blue mass. These should act in six or eight hours after they have been 
taken. If they do not act at this time some vigorous saline is given, 
and when they have acted thoroughly the second dose of morphin is given, 
which is usually about the eighteenth hour. This should be one-half the 
original dose ; i. e., one-third of the original twenty-four-hour daily dose. 
The belladonna mixture is still continued, and, ten hours after the second 
dose of morphin has been given, that is about the twenty-eighth hour, five 
compound cathartic pills are again given and five grains of blue mass, 
these again if necessary are followed by a saline seven or eight hours later. 
At times when the compound cathartic pills are not acting well, or too 
slowly, five or six of the modified vegetable cathartic pills previously re- 
ferred to are given from two to three hours after the compound cathartic 
pills. After these have thoroughly acted at about the thirty-sixth hour, 
the third dose of morphin is given, which is one-sixth of the original dose. 
This is usually the last dose of morphin that is necessary. Again, ten 
hours after this third dose of morphin, i. e., the forty-sixth hour, five 
compound cathartic pills and five grains of blue mass are again given, 
followed seven or eight hours afterward by a saline, and one expects at 
this time to see the bilious green stool appear. When this appears, 
after the bowels have moved thoroughly, ten or twelve hours after the 
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third dose of morphiii, about the fifty-sixth hour, two ounces of castor 
oil are given to clear out thoroughly the intestinal tract. During this last 
period, when the bowels are moving from the compound cathartic pills, 
and before the oil is given, the patients have their most uncomfortable 
time. Their nervousness and discomfort can be controlled usually by 
codein, which can be given hypodermically in five-grain doses, and re- 
peated if necessary, or some form of the valerianates may help them. 
About the thirtieth hour these patients should be stimulated with strych- 
nin or digitalis, or both. The castor oil should produce a characteristic 
stool, liquid and green, composed of mucus and bile. When this stool 
occurs the patients generally feel suddenly relaxed and comfortable. 
Treatment will now cease.” 

In some cases about the thirty-sixth hour the stools became clay- 
colored. Prepared oxgall, given in small doses every hour for five or six 
doses, was found most effective in stimulating further biliary secretion. 

During the treatment the patients should be given a regular diet of 
easily digested food: milk, eggs, cereals, bread and butter, with tea or 
coffee, if they desire it. Many have a good appetite throughout. Others 
in poor physical condition eat sparingly till after the treatment has ended, 
when their appetite becomes voracious. Lambert emphasizes the necessity 
of avoiding overeating. An overloaded stomach may give rise to symp- 
toms resembling those experienced during the withdrawal of the drug. 
Should this occur, an emetic should be given and the distressing symp- 
toms will soon cease. 

Under this treatment Lambert claims that the desire for morphin 
and other narcotics may be eradicated in less than five days, with a mini- 
mum of discomfort and suffering to the patient. After the specific treat- 
ment is finished the patient should be placed on a suitable tonic. Lam- 
bert states that those which contain phosphorus and arsenic do most good. 
Strychnin, with or without digitalis, must be continued for some time. 
As a rule the patients should remain under observation for some weeks. 
In some patients the distressing pains for which the narcotic was origi- 
nally taken again manifest themselves and demand careful treatment lest, 
owing to their persistence, a relapse should take place. With treatment, 
and assisted by the flush of returning vigor, not infrequently the evi- 
dence of former disease passes away.^ 

Two other methods of treatment require a brief notice. Oscar Jen- 
nings, of Paris (8), claims that by the slow plan of withdrawal and the 

^ Pettey’s treatment closely resembles that proposed by Town but is simpler. He 
is thoroughly convinced that the more completely the system is cleansed of toxic material 
the less disturbance will arise during the withdrawal of the drug. No ordinary simple 
catharsis, in his opinion, is sufficient, for not only should the intestines be thoroughly emp- 
tied but their secretions and nerve centers demand stimulation. He begins his treatment 
with a course of baths to promote the activity of the sweat glands, while at the same time 
the patient is made to drink a large amount of water so as to secure eliinination by the 
kidneys. The cathartic combination which he has found to be most useful is the following: 
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substitution at a certain stage of rectal injections for hypodermic injec- 
tions, a morpbin habitue may be cured without any compulsion and dis- 
comfort beyond what he is willing to submit to, and can easily bear. His 
treatment consists essentially in the use of a progressively decreasing 
quantity of morphin given daily in a constant quantity of salt solution 
in association with the use of cardiac tonics, especially spartein, to com- 
bat depression of the heart ; of sodium bicarbonate, in solution or in the 
form of Vichy water, for the hyperacidity; and of Turkish or hot-air 
baths, to promote elimination. He claims a high percentage of cures in 
patients in whom he can elicit a gradually increasing amount of will- 
power, and who have sufficient time to carry out his method. 

Some years ago Hirschlaff introduced a morphium heil-serum "based 
on the idea of an antitoxin being present in the blood as the result of a 
persistent use of the drug. Experiments in animals, and the clinical trial 
of the drug in many German hdspitals, do not warrant any claim for this 
as a successful method. 

Hypnotism and mental suggestion have been employed by Hirt in a 
number of out-patients after the withdrawal of morphin had been com- 
pleted in an institution under the care of a reliable nurse. His statistics 
are not encouraging. Speaking of this method. Allbutt states that it is 


Calomelanos: 

P. Extract! cascarae aa gr,x 66 

P. Ipecacuanhae gr.i. 06 

Strychninae nitratis, gr. K 015 

Atropinse sulphatis, gr. 1/50 00125 

Misce et divide in capsuli quattuor, 

Sig. One capsule every two hours until four are taken, preferably at the hours of 4, 6, 
8 and 10 p.m. 

The patient should abstain from supper on the day these capsules are taken, but may 
receive his narcotic in the usual dose up to 8 or 10 p.m. Six or eight hours after the last 

S aule the patient should have 1/20 gr. (.0032) of strychnin hypodermically, followed in 
an hour by two ounces of castor oil or a large dose of magnesium citrate. Both the 
strychnin and the oil or saline should be repeated every two hours until the intestinal canal 
has been thoroughly emptied. ‘ ‘ 

During this stage of purgative treatment the patient should receive no morphine or 
other narcotic, but as soon as his demands become very imperative the narcotic may again 
be given in reduced doses; as a rule not more than two thirds of the dose previously de- 
manded, Forty-eight hours from the time of the first purgative a second course should be 
given with the same materials and precautions as before. After this purgative the pa- 
tient should be given a bath and be put to bed. 

It will be found that he can now go much longer before the desire for the drug again 
becomes imperative, especially if he remains in bed. To relieve the craving when it arises, 
instead of the opiate scopolamin in 1/200 grain doses should be given hypodermically, and 
repeated in 30 minutes. The patient wfil generally fall asleep after the second dose, 
but if sleep fails, and restlessness ensues a third dose may be given, but if possible not till 
an hour has dapsed. After this the amount of dosage and frequency of repetition may 
require modification in the case of any undue susceptibility or tolerance on the part of 
the patient. If the patient sleeps for six or eight houis he should be allowed to do so, but 
on wakening he should receive another dose of scopolamin, either of th'e same size as 
previously or slightly modified, to maintain a mild belladonna intoxication for about 48 
hours. Pettey recommends during this period small doses of sodium thiosulphate every 
two hours to induce bilious stools unattended by colic. 

By the end of the fifth or sixth day the patient should be convalescent with no uncon- 
querable desire, but will be weak and require medical supervision in the sanitarium for 
another two“ mouths. 
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in mild, cases only that this method has had even an appearance of success. 
‘‘To send a patient out into the world again with mental suggestion only 
to help him is to court the failure which will invariably follow” (1). 
ISTevertheless, in selected cases, it may be xised as a mental stimulant in 
association with the other methods of treatment. 

In all cases, after the withdrawal of the drug is completed and con- 
valescence is under way, the patient still requires careful Avatehing if 
the cure is to be a permanent one. A troublesome insomnia may per- 
sist for the first week or two after the withdrawal and will demand relief. 
Hydrotherapeutic measures should be first tried. A hot bath or hot pack 
will in some eases prove effectual. In others cold packs or cold douches 
are more serviceable. If these means fail a powder containing twenty or 
thirty grains of trional with ten or fifteen of sulphonal may be given. 
Dercum recommends a mixture of sulphonal and veronal, and Lambert 
has used successfully twenty grains of chloral combined wdth hyoscyamus 
and Indian hemp. Caution must be exercised in the use of all these hyp- 
notics, which should be gradually discontinued after a short time. 

Neuralgic pains may persist and require for their alleviation galvan- 
ism or faradism. Ether may be used either as a spray or in combination 
with menthol and chloroform, forming an effective liniment. During the 
early weeks of convalescence general massage may with advantage take 
the place of too fatiguing outdoor exercise, but, as the strength returns, 
croquet, golf, cricket, and lawn tennis can with benefit be indulged in. 
Overfatigue, however, should be avoided. 

After the patient returns to his home, the same watchful care as in 
the ease of the alcoholic should be kept up for a year or more. The gen- 
eral health must be maintained. All faulty hygienic conditions in home 
life must be rectified. The dietary must be simple and nutritious, and 
care should be taken that digestion is carried on effectively without discom- 
fort. Overstrain in business must be avoided. If practicable an outdoor 
life should replace an indoor occupation, and holidays should be frequent. 

Still, the cares and stress of work are not the only difiiculties with 
which the now-reclaimed morphinist has to contend. Paul Sollier de- 
scribes the tides of recurrent craving which for many months beset the 
convalescent; periods of intense weariness with dyspeptic symptoms and 
desire for stimulation, and overwhelming psychical yearnings which, even 
more than intense physical pain, demand the sympathy and the assistance 
of the experienced physician. 

Still further, in case of actual disease supervening, the patient must 
be warned not to permit the administration of morphin hypodermically. 
An injection given thoughtlessly may awaken cravings that have been 
stilled for a long period. 

References for this chapter will be found following the references 
for Dr. Blackader’s chapter on Pood Poisoning, page 656. 



CHAPTER m 
PHOSPHORUS POISONING 
A. D. Blacicadee 

Poisoning by phosphorus is met with in both an acute and a chronic 
form. The latter is invariably of industrial origin; the former occurs 
almost always as the result of criminal intent, though very occasionally 
cases occur in which children by accident have swallowed match heads. 

Before the invention of the match in 1833 phosphorus attracted little 
attention outside of the chemist’s laboratory. Shortly after this its 
poisonous properties became more widely known, and, owing to its cheap- 
ness and the ease with which it could be obtained, poisoning by phos- 
phorus became frequent both in Germany and Prance. Chamot states 
that in Prance alone between 1840 and 1880 there were 336 cases of 
criminal poisoning by this drug. As knowledge of it increased detection 
of the drug, when thus employed, became easy, and it ceased to be used 
with homicidal intent, but both in England and throughout Europe it 
was frequently taken by those desirous of committing suicide. During 
the ten years ending 1903 there were 80 suicides in England and Wales 
from phosphorus, which, for the most part, was obtained from the heads 
of matches made from the white, or, as it is sometimes called, yellow, 
phosphorus. This, which is the common form of phosphorus, is not only 
extremely poisonous when taken internally in a state of fine division, but 
its fumes during the process of match manufacture are very liable to in- 
duce necrosis of the jaw. The invention of the “safety” match in which 
this yellow phosphorus was replaced by the non-poisonous red phosphorus 
was a great advance. During the last few years legislation has been en- 
acted in Great Britain, Prance, Germany, and other countries forbidding 
the use of yellow phosphorus in matches, and now in these countries the 
red phosphorus and the almost equally non-poisonous sesquisulphid of 
phosphorus are the only forms of phosphorus employed in match manu- 
facture. Owing to this legislation there has been a great decrease in 
the number of deaths from phosphorus poisoning. 

In America the common yellow phosphorus match is still largely 
manufactured and employed by the public. Very rarely, however, do 
626 
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we meet witH acute poisoning by phospborus in this country. Only oc- 
casionally in the hospitals do we see some unfortunate immigrant, who, 
in a rash despondent mood, has had recourse to the poison which in this 
country still lurks in match heads. 

Various phosphorus pastes are also in common use for the destruction 
of mice, cockroaches, and other vermin, and these, on rare occasions, 
have been used for suicidal purposes. 

Lewin states that toxic symptoms have occasionally arisen from the 
therapeutic use of the drug. When given either in pill form or dissolved 
in oil, and in full doses repeated at short intervals, a cumulative effect 
may develop. Fatal results have been reported. 


ACUTE POISONINa 

Commercial phosphorus is only slightly soluble in water, and vola- 
tilizes very slowly at body temperature, so that unless it reaches the 
stomach in a state of fine division it may pass through the whole of the 
alimentary tract without giving rise to serious symptoms. The rapidity 
of its absorption depends on the character of the stomach contents. Fat 
in any form dissolves it readily, and should the stomach at the time it is 
taken contain fat to any extent, the phosphorus will be dissolved and 
rapidly absorbed. Under favorable circumstances, it is only dissolved 
slowly in the secretions of the intestine. Owing to the time required for 
solution and absorption some hours almost invariably elapse after the 
poison has been taken before symptoms of poisoning make their ap- 
pearance. 

From two to three grains of phosphorus, if in fine division, is gen- 
erally fatal. A small child is reported to have died after sucking the 
heads of two matches. Sixteen match heads are said to have given rise 
to fatal poisoning in an adult. In a ease reported by Tardieu 101 matches 
were immersed for ten minutes in a cup of hot coffee. Only a portion of 
the phosphorus was removed, for, after drying, it was possible to ignite 
them, but the draught proved fatal. 

TsEATMEIirT 

Treatment consists in the prompt evacuation of the stomach, first by 
means of emetics, and afterwards by passing a tube and washing it out 
with a solution of potassium permanganate, 1 in .500. Copper sulphate 
is strongly recommended as not only an emetic but also an antidote. 
Hare says that used carelessly it may do more harm than good. The ma- 
jority of writers, however, recommend that it be given in five-grain doses 
every five minutes for two or three, doses until vomiting is induced. 
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Black phosphid of copper, wkieli is insoluble and comparatively innocu- 
ous, is expected to be formed. Fat in all forms, including even milk and 
the yolk of eggs, must be strictly interdicted for many days. The bowels 
should be kept moving freely by means of saline purgatives. 

Oil of turpentine, provided that it be old, may be of some vaxue. The 
turpentine originally recommended by Audaut was old French oil of tur- 
pentine, and this has a very definite action upon phosphorus, rendering it 
inactive. American rectified oil of turpentine, if fresh, is quite useless, 
but any old partly ozonized turpentine, especially if it has been exposed 
for some time to the air, will do good. Ten or fifteen minims should be 
given in emulsion every one or two hours. The patient must be kept in 
the recumbent posture for some time on account of the action of phos- 
phorus on the heart. Alkaline drinks should be used freely to lessen the 
tendency to acidosis, and in severe cases the dose of alkali should be 
large to combat the acid intoxication, or alkaline solutions may be given 
intravenously to the same extent as in diabetic coma. 


CHRONIC POISONING 

Chronic poisoning is only met with in match factories as a result of 
inhaling the fumes of phosphorus; the most dangerous portions of the 
factories are the rooms in which the phosphorus composition is mixed, 
and those in which the dipping and cutting are done. Much of the work 
which used to be done- by hand is now done to greater advantage by ma- 
chinery, and it may now be said that in factories in which proper pre- 
cautions are taken the health of the operatives does not appear to be 
seriously affected. In factories, however, in which ventilation is de- 
fective the fumes of the phosphorus are liable to be absorbed, and can 
be recognized in operatives by the garlicky odor of the breath. French 
writers speak of a group of symptoms which they term phosphorisme, 
met with in workers in match factories and due to a slow intoxication by 
the vapor of phosphorus. These symptoms are a cachectic appearance, 
presence of phosphorus in urine and saliva, anemia, albuminuria, and an 
indefinite amount of demineralization especially of the bony tissues. 
Such symptoms appear seldom to be met with in America. 

The peculiar and important symptom, however, in chronic phos- 
phorus poisoning is the development of necrosis in the jawbone, generally 
in the lower one. Writers in the middle of last century refer to the 
terrible disfigurement produced in a large number of the op'eratives by 
this necrosis, which extended in many cases to the neighboring tissues, 
and in a few cases attacked also the cranial bones, and was attended by 
such a penetrating, disagreeable odor as to render the sufferer almost an 
outcast. The poison appears to gain entrance through local areas of 
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lowered resistance in the mouth, such as any decay of the teeth involv- 
ing the root canals, an accumulation of tartar around the neck of the 
teeth, or a condition of pyorrhoea alveolaris. The exact pathology of the 
necrosis is not definitely ascertained. The process appears to be asso- 
ciated with the presence in some eases of the tubercle bacillus and in 
others of the pyogenic cocci. Statistics show that the longer the work- 
man has been exposed to the fumes the moreTiahle is he to suffer. At 
the same time there is no doubt that it has a local origin, for no case of 
necrosis occurs without the previous existence of a carious tooth or ex- 
posure of the bone following an extraction. Experiments show that 
phosphorus fumes do not readily set up periostitis or periodontitis unless 
the periosteum has been damaged, and unless the exposure is prolonged. 
Dearden considers the constitutional impairment very important, and re- 
ports a case where the necrosis developed some months after the patient 
had left the factory. He claims that investigation shows that certain 
changes do take place in bone tissue as the result of prolonged inhala- 
tion of phosphorus fumes which render the bone less able to withstand 
infection. 

The first symptom in the process is a toothache apparently confined 
to a single tooth; signs of suppuration soon develop and rapidly extend. 
If not treated promptly and thoroughly the disease spreads to the ad- 
joining teeth, and is very difficult to check. The pus is extremely foul- 
smelling. The suppuration in severe eases burrows deeply, leaving great 
scars and much disfigurement. The general health suffers. Amyloid 
degeneration appears in the important viscera, and the patient dies not in- 
frequently from tuberculosis or septicemia. 

PsOPHYnAXIS 

Preventive measures must consist in securing for all operatives a 
minimum of exposure with a maximum of personal hygiene and the reg- 
ular inspection at least once a month of the teeth of all who come in 
contact with the fumes. 

All factories should be roomy and provided with exhaust air pumps 
so placed that the fumes of the phosphorus may he drawn off before they 
can be inhaled by the operatives. The operatives should be changed 
regularly from the more dangerous to the less dangerous portions of the 
work. Ho operative should remain continuously in rooms where the 
exposure is greatest. Effective washing facilities should he provided. 
Ho person should be permitted to start work in the factory without a 
certificate from a careful dentist that his teeth are free from caries, and 
until he is passed by the examining physician. Employees with diseased 
teeth should be required at once to visit a dentist, and absence from work 
should be enforced till a satisfactory certificate is obtained. 

42 B 
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With these hygienic measures effectively carried out the manufacture 
of matches can be carried on with little danger of chronic poisoning mak- 
ing headway among the operatives. Beports from several large factories 
in America indicate that at the present the conditions in them are satis- 
factory. Nevertheless, we believe that, to insure the continuance of these 
hygienic conditions in all factories, governments should pass stringent 
regulations regarding the precautions to be employed in the manufacture 
of matches, and in time enforce the use of a non-poisonous modification of 
phosphorus to the complete exclusion of the very poisonous form which 
in America still enters into their manufacture. 


Teeatment 

On the earliest indication of inflammation in or around the root of 
the tooth treatment should at once be commenced. All work in an ex- 
posed atmosphere must stop. The general health should receive prompt 
attention. Presh air, a generous dietary, outdoor exercise in the sun- 
shine should, if possible, be secured. The local trouble should be treated 
at first with antiseptics, but if suppuration ensue free incision and thor- 
ough drainage should be tried for a short time. If the symptoms do not 
improve, resection is the only recourse, but to secure the best results the 
general health should be in a fair condition before the operation is 
attempted. 



CHAPTER IV 


FOOD POISONING 

A. D. Blaokadee and Aebbet G. Hioholls 

GENERAL CONSIDERATIONS 

The healthy conduct of the digestive process depends, in the main, 
on the perfect correlation of three factors : proper food, the secretion of 
active digestive ferments, and the prompt evacuation of the waste ma- 
terials. Ho one of these factors can he disturbed and become defective 
without modifying the action of the others and giving rise to symptoms 
of a modified intoxication. The character of the food to some extent 
afFects the motor activity of the gastrointestinal tract. Pood in too large 
amount or of irritating character will induce diarrhea; food in too small 
an amount and too concentrated in bulk induces constipation. Insipid 
and unappetizing foods fail to stimulate properly the digestive secre- 
tions; imperfect and diminished secretion, by impairing digestion and 
prolonging the time necessary for its completion, permits the gi-owth 
and increased activity of bacteria, and indirectly gives rise to irritation 
of the intestinal mucous membrane. Pain, flatulence, diarrhea, and gen- 
eral systemic disturbances may result. Variations in the relative pro- 
portions of the different digestive ferments concerned are probably of 
little moment, inasmuch as deficiency in one may be readily compensated 
by increased activity in the others. 

The alimentary tract, from mouth to anus, contains bacteria in great 
numbers and of considerable variety. Ordinarily these are nonpathogenic, 
if, indeed, certain of them are not beneficial to the economy. On occasion, 
however, their numbers may be so increased and their virulence so ex- 
alted that they produce pathogenic effects. Hotably is this the case when 
there is any obstruction to the free evacuation of the intestinal contents. 
Of this we have experimental proof. Caplewsky and Frazier (ll), for 
example, found that if the cecum were closed in the rabbit peritonitis 
rapidly supervened. Posner and Lewin also (55) showed that closure of 
the rabbit’s rectum led to the appearance of the B. coli in the various 
organs in the course of a few hours- Maeaigne (43) also demonstrated 
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that a strain of B. eoli taken from the bowel and found to be innocuous 
becomes highly virulent when that same bowel is experimentally occluded. 
This being so, it is not hard to understand why that very common condi- 
tion, chronic constipation, is so harmful. The well-known systematic 
effects of this affection, headache, mental dulness, malaise, and earthiness 
of the skin, are, no doubt, attributable to the slow absorption of toxins 
from the lumen of the bowel. 

It is to be noted, however, that numerous toxic substances, potent 
for harm, are regularly produced in the course of the natural physiological 
processes of digestion. Among these may be mentioned: 

(a) Those derived from the disintegration of proteins: albumoses, 
peptones, indol, skatol, phenol, leucin, tyrosin, fatty acids, acetone, am- 
monia, eystin, carbon dioxid, sulphuretted and earburetted hydrogen, me- 
thyl mercaptan. 

(b) Those derived from carbohydrates : formic, acetic, propionic, 
butyric, valerianic, lactic, and succinic acids, acetone, and various gases. 

(c) Those derived from fats: fatty acids and glycerin. 

Tinder normal circumstances these substances are not absorbed in 
sufficient quantity to cause disturbance either before or during their elimi- 
nation, but if digestion is imperfect and peristalsis is unduly checked 
these toxic substances are produced in increased amount owing to abnor- 
mal bacterial activity, and their absorption will give rise to symptoms 
of poisoning. 

Hot only may these toxic products of bacterial activity and of imper- 
fect digestion be absorbed, but the bacteria themselves may gain an 
entrance into the tissues of the host and set up not only a systemic intoxi- 
cation, but an infection as well. A foodstuff, even if it be in itself not 
toxic, may by mechanical or chemical action so lessen the natural protect- 
ing power of the bowel, by damaging its lining membrane, that it invites 
the untoward action' of the contained bacteria. In all cases of food pois- 
oning this factor has to be borne in mind. When foods are not only irri- 
tative in character but contain infective agents as well, this action is, of 
course, intensified. That poisoning does not occur more often is due in 
great measure to the fact that the natural daily movement of the bowels 
is as a rule sufficient to remove any dangerous excess of bacteria and 
their products. Diarrhea is generally nature’s method of getting rid of 
offending matter in the bowel. Up to a certain point it is necessary and 
useful. If excessive and uncontrolled it may become dangerous. 

More than this, evidence is accumulating to show that certain types of 
foodstuffs, if taken in excess of the needs of the organism and of its 
powers of digestion, are competent to set up abnormal metabolic processes 
which result in poisoning of the general system. The cyclic vomiting of 
children, the acidemia of diabetes, and the acidosis that occasionally oc- 
curs in the course of fevers may be cited in this connection. Finkel- 
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stein (26) has drawn attention to the fact that diarrhea, rapid respiration, 
and psychic depression are occasionally met with in infants who are over- 
fed with fats and sugars. This is never a primary intoxication, but is 
apparently grafted upon some previously existing nutritional or digestive 
disorder. In such cases he considers that we have to do with an alimen- 
tary or metabolic intoxication. 

It is clear, therefore, that a wide range of systemic disorders is pos- 
sible as a result of disturbed digestion, abnormal fermentation, and im- 
paired motility occurring in the alimentary tract. These disorders have 
by some been grouped under the faulty term of autointoxications, and 
will be dealt with elsewhere in this work. 

In considering the various forms of foodstuffs which may give rise to 
systemic poisoning, we may recognize first a small group of foods which, 
while of excellent quality and digestible and wholesome for the majority 
of individuals, do produce toxic symptoms in a few, owing apparently to 
some personal idiosyncrasy. Eggs, veal, and even milk may in certain 
persons produce very distressing symptoms, and there are many who can- 
not partake of shellfish, cheese, or strawberries without suffering from 
urticaria. 

A more irnportant group of substances which on occasions have been 
used as food contain an endogenous poison, i. e., a poison that has been 
developed in the substance and is essential to it. Personal idiosyncrasy 
plays no part, excepting in so far as it may modify the symptoms. Sub- 
stances that contain such poisons can in no proper sense be termed foods ; 
nevertheless they have not infrequently been used as food, in ignorance 
of their real nature or in mistake, owing to their superficial resemblance 
to food substances of recognized wholesomeness. It is well known, for 
example, that certain fish, especially some found in the West Indies and 
Japan, are extremely poisonous, even when quite fresh. Fish with very 
gaudy coloring are particularly suspicious. Many mollusc and fish also 
manifest poisonous properties during certain phases of sexual life. The 
term ‘‘siguatera” has been applied by Blanchard to this group of fish 
poisonings. 

The largest and most important group of poisonous foodstuffs includes 
all those foods in which exogenous poisons are met with; poisons that 
have been for the greater part introduced by accident and are in no way 
inherent in the food itself. These poisons may be included under four 
groups : 

1. Metallic poisons. 

2. Adulterants and preservatives. 

3. Animal parasites. 

4. Vegetable organisms, e. g., bacteria and the higher fungi. 

Outbreaks of food poisoni3ag due to contamination of foodstuffs by 
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metals are relatively uncommon. The agents which have been shown 
at different times to be responsible are lead, arsenic, copper, tin, anti- 
mony, and zinc. Water which has to be conveyed some distance in lead 
pipes has in some instances been the cause of poisoning. (See article 
Toxicology.) 

Preservatives, such as boracic acid, salicylic acid, and formalin, are 
sometimes added to foodstuffs, notably to meatj fish, vegetables, and milk. 
While it may be debated whether the use of these antiseptics in small 
amounts is injurious to health or directly dangerous to life, most of 
them lessen the digestibility of the food and make it possible to utilize 
an inferior quality of material and to preserve it unduly long. For 
these reasons it is desirable that their employment should be either for- 
bidden or strictly limited by law. 

The various aniliu colors added to sauces, candies, and cake may also 
prove injurious. 

The deleterioxis agents of animal origin that may be introduced with 
the food are mainly the trichina spiralis and the various tapeworms and 
other intestinal parasites. It is now well recognized that the trichina 
may infest the hog, so that a very real danger to health and even life 
exists in the case of all those who use pork imperfectly smoked or cooked. 
In all cases of poisoning from pork or pork sausage this parasite should 
be carefully searched for. The various intestinal worms, while almost 
as important, will be dealt with elsewhere in this work. 

By far the most frequent and potent causes of food poisoning, how- 
ever, are the vegetable organisms, parasitic and saprophytic. The diseases 
known as ergotism and lathyrism, both of them practically unknown in 
America, are attributable to the contamination of rye and- pulse by cer- 
tain of the higher fungi or molds. Fission fungi or bacteria may infest 
food products of all kinds : water, milk, beer, fish, meat, oysters, bread, 
cheese, ice cream, and vegetables. All animal and vegetable substances, 
unless suitably prepared, inevitably undergo fermentation and putrefac- 
tion. This result is brought about by bacteria which proliferate in 
myriads in these substances. The peculiar efiects produced by them are 
the result of many simple and complex chemical processes which have 
an eventual termination in the reduction of the highly complicated or- 
ganic compounds into simpler inorganic constituents. While this is the 
case it must not be assumed that the great bulk of the microorganisms at 
such work are necessarily harmful to the individual making use of the 
food in which they are present. Many persons, for example, prefer their 
game “high” and their cheese old, and eat both without poisonous conse- 
quences. Nevertheless there is a relatively small number of bacteria 
capable of producing toxic substances under these circumstances, and 
when such are present poisonous symptoms will develop. 

Selmi, in 18Y4, was the first to separate from food in the course of, 
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putrefactive decomposition several poisonous alkaloids closely resembling 
the intensely poisonous alkaloids of vegetable origin, and it sec-med (piitc 
natural to suppose that these toxic bodies, or ptomains, were the direct 
cause of the poisonous symptoms arising after the ingestion of contami- 
nated food. But it is now recognized that the great majority of ptomains 
are only feebly, if at all, poisonous, and in the majority of cases in which 
poisoning has followed the ingestion of certain foods investigation has 
shown that the poisoning was not attributable to these ptomains but due 
to the presence of bacteria introduced by eating the flesh of animals 
which before death suffered from bacterial infection. Still some few 
of these ptomains are distinctly toxic and have been known to be the 
cause of outbreaks of food poisoning. Among these may be mentioned 
trimethylamin, found in herring brine; cholin, derived from decaying 
nerve matter; neurin, met with in meat and fish; muscarin, found in de- 
caying fish and also in poisonous mushrooms ; sepsin, in putrid beer ; tyro- 
toxicon, isolated by Vaughan from cheese and other milk products, and 
mytilotoxin, the most deadly of all, found in mussels. 

While it is true that ptomains are directly traceable to bacterial 
activity, yet they are not specific; that is to say, a particular species of 
bacterium is not necessarily or invariably associated with the formation 
of a definite alkaloidal product. In view of this fact it is obvious that 
the cause of many eases of food-poisoning and of the intoxication in vari- 
ous infectious fevers must be looked for in some other direction. The 
study of snake venom proved that the active toxic principle is of an albu- 
minous nature. The poisonous elements in the jequirity seed and the cas- 
tor oil bean are also proteid. In 1889 Brieger and Eraenkel, working 
with the cultural products of the diphtheria bacillus, obtained extremely 
poisonous precipitates of proteid character, which they accordingly termed 
toxalhumins. Analogous bodies have also been obtained from other micro- 
organisms. It was soon discovered, however, that those so-called toxal- 
bumins were not chemical entities, but were really admixtures of an 
inert protein and an active poison, nonproteid and nonbasic. This latter 
is technically termed a toxin. It is beyond question that they are, di- 
rectly or indirectly, responsible for the untoward results in eases of 
infection. 

From all the available evidence it must be concluded that most of the 
outbreaks of food poisoning have been due to the action of bacteria and 
that they produce their harmful effects by means of the toxins which 
they elaborate. Certain bacteria, notably B. botulinus (the cause of some 
cases of meat poisoning), are unable to grow at the body temperature. It 
follows that the poisons that they produce must be formed in the food 
before it is ingested. Such bacteria are practically saprophytes, and the 
effects produced will be in direct proportion to the amount of the infected 
food consumed. Certain others can grow both at room temperature and 
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body heat. While, therefore, they produce toxins in the food before 
is eaten, they may also continue to do this within the intestine, and in 
eh eases we have to deal with both an intoxication and an infection. 

other eases the bacteria introduced are specifically pathogenic, and 
ben taken into the system with food, even in small numbers, are capable 
setting up a definite infection. Examples of this form are met with 
epidemics of typhoid fever and of cholera, due to contaminated milk or 
iter. 

The majority of cases of food poisoning are cases of food infection, 
the smaller number the food may have been at the first perfectly 
bolesome, but has become accidentally contaminated by improper 
indling, but in the larger number it must be attributed to an infection 
isting in the animal at the time it was killed. One writer states that 
lly four-fifths of the meat-poisoning epidemics have been shown to be 
le to the ingestion of the meat of animals suffering previous to their being 
lied from bacterial infection. The bacteria found to be responsible for 
e various epidemics are very numerous, and their clinical manifesta- 
jns vary within wide limits. Several of the toxins are very difficult to 
stroy. The exposure of the food to a temperature of 80° C., or even to 
e boiling point, for a period as long as thirty minutes to an hour and 
half, is not sufficient to destroy some of them. It follows, therefore, 
at, despite the greatest care in cooking, safety cannot be assured unless 
e most searching inspection of all forms of animal food intended for 
iman consumption be carried out. Recent investigations by Drs. Klein 
id Durham show that it requires very careful examination to detect with 
rtainty the microorganisms which lead to poisonous symptoms. 
Investigations have also been carried on to determine the possibility 
toxic changes taking place in food in the absence of any bacterial activ- 
y. Certain intracellular ferments appear to be widely distributed in 
limal tissues, which, acting upon the proteid and nucleoproteid of the 
limal cell, produce decomposition products very similar to those pro- 
rced by heat, acids, and bacteria. Such changes appear to be very feebly 
'xie even on experimental injection, so that the danger of food thus 
tered is very slight. On the other hand, such changes may not infre- 
aently be distinctly advantageous, for meat that has hung for some time 
more easily digest'^d and is more sapid than fresh meat. 


SPECIAL FORMS OF FOOD POISONING 

Poisoning by Eggs. — ^It is a fact that not a few persons cannot, or 
aagine they cannot, eat eggs, and feel themselves distinctly uncomfortable 
Eter using this article of diet ; as they express it, they find eggs for them 
be “bilious.” While it is exceptional to find serious results following 
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the eating of eggs, a few eases in which toxic symptoms occurred have 
been reported. Jonathan Hutchinson has related a ease in which the inges- 
tion of the smallest amount of egg produced violent symptoms, resembling 
those of an irritant poison. The clinical features, as portrayed in the cases 
reported by S. J. E. Clemens (20) and D. J. M. Miller (45), are vomit- 
ing, fever, intense prostration, and even collapse; and, in some, an urti- 
carial and petechial eruption. Cases of poisoning have also occurred from 
the use of the white of egg alone. These untoward results have occurred 
in cases where the eggs were undoubtedly quite fresh, and must be ex- 
plained on the ground of some special idiosyncrasy or form of anaphylaxis 
in those so affected. 

The treatment consists in emptying the stomach, unless this has been 
done thoroughly by the vomiting which supervenes, and clearing out the 
bowels with purgatives, of which the best is a mild mercurial followed by 
a saline purge. 

Poisoning by Meat (Kreatotoxismus ) . — ^Butcher meat and canned foods 
of various kinds may be dangerous to health in more than one way. The 
animals in question may have been slaughtered while suffering from in- 
fectious disease, such as anthrax, tuberculosis, puerperal fever, and para- 
typhoid. If such meat be eaten raw or imperfectly cooked the risk of the 
infection being transmitted to the consumer is very considerable. In such 
cases we have to deal, not only with a toxemia, but also with an infection. 
Even thorough heating does not render such food innocuous, for certain 
of the organisms, notably the B. paratyphosus and the B. enteritidis of 
Gsertner, produce toxins that are thermostable. The bacillus is killed but 
the toxin remains. As a rule, however, subjection of the food to high 
temperature is sufficient to render it harmless, even if derived from an 
objectionable source. Most of the bacteria responsible for food poisoning 
are readily killed by heat and their toxins destroyed. For this reason 
canned meats are rarely the cause of outbreaks of food poisoning. When 
such occur it is usually found that the can is defective and the contents 
more or less putrid from the admission of air. In a number of instances 
contamination of food has been due to careless or improper methods of 
preparation or preservation, permitting meat, originally of good quality, 
to become infected by harmful bacteria. 

The cold-storage system introduced of late years has distinctly in- 
creased the risk from infected meat. Before this system was introduced 
all food was reasonably fresh when it reached the table for the consumer. 
The circumstances demanded that all food had to be promptly distributed 
in the comparatively near vicinity of its production. Diseased and danger- 
ous meat of all kinds could be readily detected, and careful inspection by 
health officers minimized the risk. With the advent of cold-storage methods 
this has been changed. When large amounts are being stored at once, 
inspection is more difficult, and when damaged food once enters it is prac- 
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tically impossible to trace its history, or afterwards to recognize it. A 
special risk exists in the case of game and birds of various kinds, which 
generally are stored away “undrawn.” Where the entrails are thus pre- 
served with the flesh the risk of contamination must be great. Such meth- 
ods, to say the least, are filthy and unsanitary. 

The flesh which most commonly causes trouble is that of cattle and 
hogs. Horse flesh is less frequently at fault, and fish and chicken very 
exceptionally. Mutton has usually been regarded as above suspicion, but 
Bryson, a few years ago, reported some cases of poisoning in which this 
meat was the agent; bradycardia was a marked feature. Pork, in its 
various forms, is often a cause of poisoning, because it is so frequently 
preserved by salting and smoking, both of which processes secure only an 
imperfect antisepsis; and, moreover, because in certain countries it is 
eaten raw. 

It is to be noted that the appearance, taste, and smell of meat are not 
always safe guides in regard to its wholesoineness. 

The more important forms of meat poisoning may now be considered 
in greater detail. 

Poisoning- Due to Bacielus Botulinus. — This microorganism is a 
frequent cause of meat poisoning. Beef, ham, veal, corned beef, and goose, 
infected by it, have all been causes of outbreaks. Ham and the larger 
sausages are more likely to be invaded, as they are apt to be imperfectly 
cured in the center. Blood and liver sausages are said to be the most 
dangerous. An outbreak of poisoning due to this bacillus, which was care- 
fully studied and reported by von Ermengen, of Belgium, is very illus- 
trative. Thirty-four persons were at first affected, all members of a society 
who had partaken of a certain ham for supper. A few days later others 
were attacked with the same symptoms. Three died within a week. The 
animal from which the meat had been taken was quite healthy, and a por- 
tion of the meat had been eaten shortly after it was killed without ill 
effect. The rest of the meat was salted and packed away. The brine 
proved to have been both dilute and insufficient in quantity, for only the 
bottom ham was immersed in the liquid. The uncovered portions of the 
meat were eaten without any untoward results, the lower ham was the one 
which had caused the poisoning. The deficiency in salt had allowed the 
growth of microorganisms, and the exclusion of air from the lower and poi- 
sonous ham had permitted the development of an anaerobic variety, which 
was isolated and named, by von Ermengen, B. botulinus. Portions of this 
ham fed to mice, white rats, kittens, guinea pigs, and monkeys caused 
death. Subcutaneous injections of one millimeter of a maceration (1-5^ 
killed mice ; larger doses were fatal to rats, doves, and cats. Babbits were 
extremely susceptible, while frogs, dogs, and chickens were refractory. 
The liquid obtained by filtering macerations through porcelain was as 
powerful as the maceration, proving that a soluble toxin existed in the 
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ham. The experimental animals which died did not exhibit the special 
germ in their organs. It was therefore regarded as a saprophyte notably 
toxicogenic. 

The symptoms, in the main, are referable to the central nervous sys- 
tem. Diarrhea and vomiting occur to a slight extent only, or are alto- 
gether absent. Obstinate constipation, with retention of urine ; blurred 
vision; dysphagia, and aphonia are prominent features. Death results 
from paralysis of the medullary centers. 

In the outbreak reported the absorption of the poison was apparently 
slow; the first symptoms did not appear until 24 hours had elapsed, and, 
in a few, not until 36 hours or longer. Gastric pain, with vomiting, 
ushered in the attack. All but two cases presented marked constipation. 
The mucous membranes were congested, and, in some, there was such an 
abundant secretion of viscid mucus in mouth and throat as to lead to vio- 
lent attacks of coughing and a sense of suflFoeation. Thirst was unquench- 
able. Disturbance of vision was a marked feature in all, and was asso- 
ciated with dilatation of the pupils, diplopia, and ptosis of the lids. 
Paralysis of the muscles of the throat and larynx occurred in some cases, 
resulting in aphonia. Extreme muscular weakness was general and per- 
sistent for some weeks. Anuria was observed iiL a few cases. The pulse 
was very weak, and its frequency below normal. The respiration was not 
disturbed, and the temperature remained normal. In the fatal eases de- 
lirium or coma set in before death. In the more favorable cases the 
intellect remained unimpaired, but convalescence was tedious and many 
weeks, and, in a few eases, even months, elapsed before strength was 
regained. 

Treatment must be adapted to the stage of the disease. We have, in 
the first place, to deal with a toxemia due to the absorption of a powerful 
soluble and diffusible toxin. Our efforts, therefore, should be directed 
to preventing further absorption, to promoting elimination, and to sup- 
porting the patient. The stomach should be washed out at once with a 
dilute alkaline solution, followed by a solution of potassium permanganate, 
1 in 1,000. The bowels should be unloaded with calomel and saline purga- 
tives, and the action of these may be hastened by means of high enemata 
containing turpentine. Subcutaneous or intravenous salines should be 
exhibited freely. They have the double advantage of diluting the toxin 
and promoting elimination, and of relieving the intolerable thirst. If 
swallowing be difficult or impossible, food should be administered by means 
of the stomach tube. All procedures conducive to the comfort of the pa- 
tient should be adopted. The paralysis of the muscles of deglutition pre- 
disposes to an aspiration pneumonia,, consequently the care of the mouth 
is of great importance. Frequent sponging of the body is desirable. 

An antitoxic serum of considerable potency has been prepared, which 
can be obtained from the Institute of Infectious Diseases at Berlin. On 
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this side of the Atlantic this aid is at present unavailable. Oases occur 
only at rare intervals, and antitoxic sera soon deteriorate. To he of value 
the remedy must he used promptly and possibly suhdurally. 

In the later stages of the disease treatment is largely symptomatic. 
The patient should be kept quiet and in a recumbent position, as any sud- 
den exertion may result in fatal paralysis of the heart. Strychnin and 
digitalis are demanded; alcohol will frequently be of benefit. For the 
ocular paralyses electricity may be of value after the acute symptoms have 
subsided. A weak galvanic current (1 milliampere) should be employed 
for four or five minutes, applying the anode to the nape of the neck and 
rubbing the cathode gently over the closed eyelids. Stronger galvanic 
or faradic currents may be employed elsewhere. 

In sharp contrast to the preceding type of intoxication, in which the 
central nervous system is chiefly affected, is the type of poisoning de- 
veloped by members of the colon, proteus, and typhoid groups, in which 
the symjjtoms are chiefly gastrointestinal, and may merge into an actual 
systemic infection. The most important food poisonings in this group 
have been caused by B. enteritidis of Gsertner, various subspecies of colon, 
and the B. paratyphosus. 

Poisoning- Dub to B. Entbkitidis. — This organism was first isolated 
by Gsertner (1888) from meat which had poisoned a large number of per- 
sons ; it appears to be somewhat closely related to the B. eoli, but differs in 
not producing indol and in being more pathogenic for experimental animals. 

The animal whose flesh proved to be so poisonous had suffered from 
diarrhea for some days previous to its being slaughtered. Those who ate 
the meat cooked were affected as well as some who ate it raw. Out of 58 
persons attacked one died. Sterilized cultures were highly poisonous for 
mice and guinea pigs. Thus, unlike the toxin of B. botulinus, cultures of 
Gsertner’s organism retain their power even after boiling for several 
hours. The toxin appears to be intracellular. 

The symptoms produced were a very marked gastroenteritis, with vom - 
iting, diarrhea, abdominal pain, and intense prostration. Outbreaks which 
appear attributable to this microorganism have been reported by Lubarseh, 
Karlinski, Fischer, Johne, Poels and Dhont, Holst and Gunther; so that 
it appears to be widely distributed and may be frequently met with. 

Instances have also been reported in which the consumption of canned 
meat has given rise to symptoms of poisoning by this organism. In one 
ease, out of nineteen persons in a family, twelve developed symptoms of 
poisoning after partaking of the meat; while those who did not use it 
escaped. The blood of the affected individuals gave a strong agglutinating 
reaction with a stock culture of B. enteritidis. Bacteriological examina- 
tion of the food failed to show the presence of living, bacteria. The organ- 
isms appear, therefore, to have been destroyed by heat in the process of 
canning, though the toxins remained. The fact that the symptoms ap- 
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peared promptly after the consumption of the food indicated that a toxemia 
rather than an infection had been present. 

In treatment our first efforts should be directed to securing, prompt 
evacuation of the stomach, either by means of an emetic or by passing a 
tube and repeatedly washing it out with a weak alkaline solution; full 
doses of castor oil or saline purges should follow. Medication afterwards 
should be directed to relieving the pain and soothing the inflamed stomach 
and bowel. For this purpose bismuth and opium in some form should be 
administered, and, if thought wise, may be combined with one or other of 
the intestinal antiseptics. High rectal injections of protargol (1-1,000) 
may be of some value. Although the poisonous factor is a toxin and not a 
living organism, yet this toxin is such an irritant to the gastrointestinal 
mucosa that infection by bacteria from the alimentary tract is not an in- 
frequent accompaniment of the disease. 

Poisoning by B, Bkeslaviensis. — Outbreaks of poisoning due to this 
organism appear to have occurred in Morseele, Ghent, and Breslau. At 
Morseele eighty persons were attacked, of whom four died. At Breslau 
about eighty were affected, but none died. In the Morseele and Breslau 
epidemics the cattle supplying the meat had suffered from fever and sev- 
eral had diarrhea. The organism of these outbreaks was shown to be 
related to the colon group, but it neither produces indol nor coagulates 
milk. It resembles the Gsertner bacillus in that its toxin is resistant to 
heat. Sterilized and nonsterilized cultures and infected meat, when fed 
to or injected into mice and rabbits, proved fatal ; dogs and eats were re- 
fractory. 

The symptoms were fever, severe gastroenteritis, and, in the severer 
cases, ecchymoses of the skin and disturbance of vision. In children con- 
vulsions were observed. 

Poisoning by B. Feiedbbergensis. — Some thirty persons, of whom 
one died, were poisoned by eating sausage made from the flesh and liver 
of a horse which appears to have been diseased before it was* killed. 
Macerations from the infected sausage injected subcutaneously into rab- 
bits, mice, and guinea pigs proved fatal. From the infected animals a 
short bacillus was obtained. One feeding of the sausage given to mice 
killed one of them in eight days, and from it the same organism was 
recovered. Pure cultures, whether given by the mouth or injected 
subcutaneously or intravenously, proved fatal to the animals tested. 
The bacillus closely resembles the B. coli, but does not produce indol 
nor coagulate -milk. Unlike B. enteritidis, the toxin was destroyed by 
boiling. 

The symptoms began in some cases within half an hour, but in the 
majority not till several hours had elapsed, and, in a few, symptoms did 
not appear until twelve and even twenty-four hours after partaking of the 
food. The clinical features were nausea and vomiting, chills, fever, head- 
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aehe, thirst, and abdominal pain. Intense muscular weakness was a com- 
mon feature. Vision was not disturbed. 

Poisoning by the Bacillus Suisbptious. — ^Pouchet, in 1897, de- 
scribed an epidemic due to eating decaying pork, from which he isolated 
an organism which was probably that of swine-plague. Dizziness, head- 
ache, fever, vomiting, diarrhea, and a generalized erythema were the 
prominent features. 

Poisoning by B. Proteus. — Quite a number of eases of poisoning by 
infected beef have been recorded in which the causal agent was in all 
probability the B. proteus or some variant of it. Such are the epidemics 
described by Levy (1894), Wesenberg (1897), Silberschmidt (1899), and 
Pfuhl (1900). The organisms recovered have been identified with the 
proteus vulgaris and proteus mirabilis. The dead bacilli are as toxic as 
the living, indicating that the toxin is largely intracellular; heating to 
60° C. destroyed the toxin. 

The symptoms are severe headache, dizziness, intense colic, diarrhea, 
and marked muscular weakness. The intestinal evacuations are greenish 
or brownish in color and very offensive. 

Poisoning by B. Paeatyphosus. — Paratyphoid infection frequently 
simulates closely true typhoid fever. As a rule, however, the paratyphoid 
runs a milder course, and is much less fatal. The reason for this, in part, 
is that the main lesion is a gastroenteritis without ulceration of the lym- 
phoid elements of the bowel. The differential diagnosis can only be 
made, in many instances, by means of the agglutination reaction. The B. 
paratyphosus will not agglutinate with typhoid serum, but will do so with 
that of the host. Occasionally infection with the B. paratyphosus leads 
to very acute symptoms, and we have all the features of a food poisoning. 
There may be a short incubation period of from two to forty-eight hours, 
after which giddiness, headache, vomiting, colic, and diarrhea set in. The 
diarrhea is usually profuse, and there is a moderate elevation of tem- 
perature. Prostration is marked. This form tends to recovery providing 
that the offending agent te removed. Mild cases terminate favorably in 
two or three days, while the severer ones may take as many weeks. The 
mortality is about three per cent. 

The organism is intermediate in its cultural peculiarities between 
B. typhosus and B. coli, and several strains of it, differing in minor 
points, have been isolated. The toxin is powerful and is very resistant 
to boiling. 

Treatment in all these cases must be eliminative, and afterward symp- 
tomatic. In the acute forms of gastrointestinal irritation, which super- 
vene shortly after the ingestion of infected food, emesis followed by gastric 
lavage is indicated. A dose of calomel should be given early and followed 
by castor oil or a saline purge. The bowels should be thoroughly evacu- 
ated, and, to favor elimination, high injections of large amounts of hot 
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normal saline solution may be employed. Afterwards bismuth and opium 
may be administered, combined with intestinal antiseptics, but both the 
opium and the antiseptics should be used cautiously. Eood for the first 
few days must be liquid in character, very digestible, and very moderate 
in amount. It may consist of albumin water, milk with lime water, or 
barley water, malted milk, water gruel, and similar articles. Later, broths 
and beaten eggs may be permitted. Stimulants are frequently demanded ; 
strychnin, caffein, and camphor, may be given hypodermically, and a 
moderate amount of alcohol is frequently necessary. The more protracted 
cases should be treated on the lines of typhoid fever. 

The following types of disease produced by meat appear to demand a 
brief reference, as the symptoms may be of an acute character : 

Poisoning- by B. Pneumoniae (Klein). — ^An epidemic of pneumonia 
occurring in Middlesborough, England, resulted in four hundred and 
ninety deaths. Ballard, who investigated the matter, concluded that some 
individuals had been infected by eating imported bacon and had trans- 
mitted the disease to others, who had not partaken of the infected food. 
In the lungs Klein (35) found an organism, differing from both the Fried- 
lander and the Fraenkel forms, which he termed B. pneumoniae. Samples 
of the suspected bacon when fed to rodents caused death with lesions 
similar to those in man. During the course of the investigation an epi- 
demic of pneumonia broke out among animals, and in these the same 
microorganism was recovered, 

PoisoNiNo BY B. Antheacis. — See Vol. II, Section I, Chapter 
XTX. 

Poisoning by Pish {Ichihyotoxismu ^'). — ^In countries such as Russia, 
where fish forms a staple article of diet, outbreaks of acute poisoning 
from this source are frequent. In America cases of poisoning are gen- 
erally due to the canned’ product. 

The fiesh of fish may be primarily injurious, or become so in several 
ways ; certain varieties possess glands which secrete substances poisonous to 
man, though their flesh may be otherwise harmless. In other eases the flesh 
becomes injurious owing to some peculiarity in the food of the fish, or to 
an infection of the living fish by pathogenic bacteria. In still others the 
fl.esh acquires its dangerous properties during the spawning season. The 
roe of the barbel (cyprinus harhm) the liver of the swordfish {xipMas 
gladius), and the liver and ovaries of members of the tetradon group 
have on several occasions given rise to fatal poisoning. An alkaloidal sub- 
stance, resembling curarin and named fugin, is said to be responsible for 
the symptoms. As a rule, the dangerous fishes are found in tropical and 
subtropical regions. Two types of poisoning have been described ; in the 
one the symptoms are chiefly gastrointestinal, and in the other the nervous 
symptoms are the most prominent. 

JBarhel cholera may be taken as an example of the former. After a 
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latent period of four or six hours nausea, vomiting, colic, and diarrhea 
supervene, with a weak and rapid pulse and intense prostration. 

A hurning sensation in the throat is a very marked feature. In these 
cases the stomach should always he washed out, even if vomiting has pre- 
viously taken place. A smart purge of castor oil or saline should he 
given. The prostration may he relieved hy the application of heat and hy 
the administration of alcohol, strychnin, caffein, or camphor. Demulcent 
drinks, such as linseed tea, are useful. Opiates should he given to relieve 
the pain and to counteract spasm. 

In the nervous form the symptoms resemble poisoning hy curare. They 
are very acute, developing within a few minutes after ingestion of the fis h. 
The chief features are giddiness,, vomiting, numbness, dyspnea, and cya- 
nosis. Muscular prostration is extreme, and aphonia and, in some 
instances, diminished control of the sphincters may develop. Collapse 
rapidly sets in, followed by death within two or three hours. The treat- 
ment should be similar to that of curare poisoning : gastric lavage, purga- 
tion, stimulation, inhalations of oxygen, and artificial respiration. 

Education of the general public in regard to the dangers to be appre- 
hended from certain jS.sh, and the prohibition of the sale of fish during 
certain seasons, are the more important measures to be taken to prevent 
this form of poisoning. 

It is well known that fish are liable to epidemic diseases. In 1893 
Charrin isolated several microorganisms that were pathogenic for fish. 
In investigating an epidemic among trout in 1894 Emmerich and Weibel 
described as the etiological factor B. salmonicida. In 1895 thirty people 
died in about two days as the result of eating fish taken from an aqua- 
rium. As some of those which remained proved to be sick, Sieber- 
Schoumow made a careful study of them and obtained from the living 
and from some of the dead fish a toxicogenic microbe which she called 
B. piseieidus agilis. From cultures she isolated cadavarin and other 
ptomains. The same germ was found in the water and the discharges of 
two patients with choleraic diarrhea. Wyss, in 1893, in his investigation 
of an epidemic that had broken out among the fish in Lake Zurich, iso- 
lated a bacillus which he considered to be the B. proteus vulgaris, though 
it differed in minor points, such as the noncoagulation of milk and the 
decomposition of urea. An epidemic of malignant edema described by 
Sir Thomas Stevenson was apparently due to eating sardines which were 
infected by this microorganism. In other cases the B. paratyphosus has 
been recognized as the cause of epidemic poisoning due to the eating of 
infected fish. In not a few cases fish becomes dangerous to health owing 
to the fact that it has become more or less putrid or has become infected 
from careless handling. Mackerel, herrings, and carp have been known 
to develop poisonous properties when not qirite fresh, and, indeed, any 
fish should be looked upon with suspicion and rejected if the eyes are not 
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bright, the gills pink, and the flesh firm, and especially if there is any 
unpleasant odor. Fish improperly salted, notably salmon, herrings, and 
sturgeon, may acquire poisonous properties. 

Canned fish has not infrequently caused trouble. This is especially 
liable to occur when the tin has been “blown.” Ballard has reported cases 
of this kind. Of five persons affected two died. At the autopsies Klein 
found necrosis of the gastric mucous membrane, fatty degeneration of the 
liver, and nephritis. Mice fed on some of the contents died, but no 
germs could be found in their blood. Evidently the toxin was ]jrodueed 
by a saprophytic organism. 

In a case which recovered, reported by Vaughan (67), he isolated from 
the salmon an anaerobic micrococcus which proved to be highly toxic. The 
symptoms were nausea, vomiting of a bile-stained fluid, colic, and a gen- 
eralized scarlatiniform eruption. The pulse was 140 and the temperature 
102® F. The patient was ill a week, but recovered. 

PoisoiviiTG BY Shellbish. — Oysters, clams, cockles, and mussels are 
the usual offenders. A number of epidemics of typhoid fever have been 
traced to the use of oysters which had been contaminated by sewage. 

At times the symptoms of poisoning by oysters are most acute and 
have ended fatally. Broech, in 1896, reported the ease of an officer who 
died in twelve hours after eating oysters, which, at the time, were noted 
to have had a bad taste. 

Mussel poisoning (myiiloioxismus) is the moat fatal of all the forms 
which are attributable to food, and, moreover, presents a greater variety 
of symptoms than any other form. Three clinical types have been de- 
scribed : ( 1 ) a gastroenteritio form, with nausea, vomiting, and diarrhea, 

much resembling the ordinary meat poisoning; (2) an exanthematic form, 
in which there is a sensation of heat and itching in the skin, followed by 
the appearance of a papular or vesicular eruption; and (3) a nervous 
form, not unlike what occurs in poisoning by B. botulinus. The promi- 
nent features are giddiness, headache, constriction of the throat, difficulty 
in speaking, numWess and coldness of the limbs, and general muscular 
weakness. The pupils are dilated and fail to react ; the pulse is relatively 
infrequent; and the temperature is not elevated. 

The symptoms are due to a highly poisonous ptomain mytilotoxin, 
first isolated by Brieger from mussels which caused an outbreak of poison- 
ing at Wilhelmshaven. The mussels were obtained from brackish water, 
bu<, curiously lost their toxic properties when removed to pure sea water. 

The treatment is symptomatic, care being exercised not to intensify 
the gastrointestinal irritation, or to interfere with elimination. The 
treatment otherwise should be conducted on the lines indicated above. 

Poisoning by Milk and Milk Products (Galactotoxismus ) . — ^Milk is 
one of the best culture media for bacteria that we possess. Under ordi- 
narily favorable conditions of production and transportation, when it 
43B 
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reaches the consumer it contains large numbers of microorganisms (10,000- 
3,000,000 to the cubic centimeter). These must necessarily give rise to 
deleterious changes in the milk. Many of the organisms found in Tnilk 
are harmless, if not indeed beneficial, but some of them, B. eoli, for ex- 
ample, which is frequently present, may induce diarrhea and other gastro- 
enteric disturbances. The summer diarrhea of children, which is so preva- 
lent in the cities of Canada and the United States, is, in some degree, 
traceable to stale or contaminated milk. Many of the cases are a true 
dysentery, due to various forms of the B. dysenteric. As a rule, the result 
of bacterial activity, especially in warm weather, is to sour the milk, and 
it is seldom that sour milk gives rise to poisoning, as the lactic acid bacillus, 
the active agent in the process, appears to cheek the development of the 
more poisonous forms. The comparatively low temperature necessary fpr 
pasteurization kills the lactic bacillus, hut does not permanently inhibit 
the spore-bearing and putrefactive forms which may exist in the milk. 
Consequently pasteurized milk, if kept for days, and under unfavorable 
conditions, putrefies rather than turns sour, and this change may be ad- 
vanced before it is noticed by the person using it. This explains why 
certain authorities on infant feeding rather deprecate the general use of 
the pasteurized product. All alkaline or amphoteric milk, if old, is apt 
to be dangerous owing to the development of pathogenic bacteria. 

In exceptional instances milk may be infected in the udder; if the 
cow is suffering from septicemia, from general tuberculosis, or from a 
local suppuration, the germs from any of these infections will probably 
be found in the milk in sufficient numbers to render the use of such milk 
fraught with danger. Milk may also be contaminated during the course 
of milking, during storage, and in transmission to its destination. The 
importance of stringent laws regulating the conduct of the milk traffic 
in every city is not yet universally appreciated. Cleanliness of the ani- 
mals, of the stables, and of the hands of those who do the milking and 
the complete protection of the milk from possible contamination by dust 
and by manure should be secured. For many reasons it is preferable 
to milk by machinery. After it is drawn, the milk should be immediately 
chilled, aerated, and preserved in absolutely clean containers, surrounded 
by ice and maintained at a low temperature by means of refrigerator cars 
and delivery wagons till it reaches the consumer. Only by means of a 
rigid inspection to secure the carrying out of all these details can a pure 
milk suitable for an infant’s consumption be obtained in any city. 

Not a few epidemics of typhoid fever have been traced to contamina- 
tion of milk by infected water, not necessarily in the practice of watering 
the milk, but from the mere washing of the cans in polluted water. Cases 
of acute poisoning due directly to milk and its derivatives, and analogous 
to those caused by meat, have been reported. Milk itself, cheese, ice- 
cream, cream pufis, and frozen puddings or custards, made with contami- 
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nated milk have been the agents. In most of these cases the poisoning 
has been due to the presence of a toxic albumose derived from B. coli. In 
a few cases, however, tyrotoxicon, a highly poisonous substance isolated by 
Vaughan in 1886 , first from cheese and later from milk, has been shown 
to be present. 

Cheese poisoning {Tyrotoxisnius) occurs not infrequently, and its 
peculiarities have consequently been carefully studied. Vaughan and 
McClymonds have shown that toxicogonic bacteria are present in nearly 
all cheese. Cultures taken from forty-nine samples of American cheese 
were lethal for white rats, guinea pigs, and rabbits. Members of the 
colon group were frequently isolated. It is not surprising, therefore, that 
occasionally some of these deleterious microorganisms may develop to ex- 
cess during the ripening and storage of the cheese, and confer upon it 
poisonous properties. Vaughan’s work has been repeatedly confirmed by 
others, notably, Wallace, Wolff, Wesener, and Rossmann. Dokkum, also, 
using a modification of Vaughan’s method, obtained a somewhat different 
body from poisonous cheese which he termed tyrotoxin. The organism 
which elaborates tyrotoxicon is not known. 

The symptoms due to cheese poisoning are, in the main, those of a 
gastroenteritis. After a preliminary period of from five to six hours ver- 
tigo, nausea, and a burning sensation in the esophagus and stomach set in, 
followed by vomiting, colicky pains, and diarrhea ; chilly sensations, occa- 
sionally actual rigors, are complained of, and the extremities are cold and 
clammy. Marked feebleness of the heart’s action is present and a sense 
of intense prostration. In the severer cases there may be delirium and 
coma. While the colon toxins are more depressing than tyrotoxicon, fatal 
cases are very rare. 

Treatment should be active. The stomach should be evacuated 
promptly by means of a stimulating emetic or the stomach tube. After 
this, purgatives should be employed, and as soon as the bowels have acted 
a high rectal enema with a hot saline solution should be administered. 
Stimulants, such as strychnin and caffein, should be used freely, and heat 
should be applied to the body generally, but especially to the extremities. 
Pain should be relieved by hot applications and the cautious use of opium, 
care being taken not to interfere with elimination. 

Poisoning by Pood of Vegetable Origin. — ^Poisoning by Members oe 
THE Mushroom Family. — Mycetismus . — ^Mushrooms which are essen- 
tially poisonous may be eaten in mistake for other species which are both 
harmless and very nutritious. In some instances a few poisonous fungi 
have been accidentally included among others which were quite edible. 
Edible mushrooms may be rendered harmful or even poisonous as the 
result of putrefactive changes, or by virtue of other parasitic fungi, notably 
the mycogona alba, producing changes in them. 

Of the mushrooms and toadstools which form the order Agaricales, 
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there are said to be about one thousand varieties in the United States; 
one hundred and fifty of these are known to be edible ; fifty are of ques- 
tionable character; and ten are definitely poisonous. Little reliance can 
be placed on the popular methods of distinguishing harmless from poison- 
ous mushrooms. It is important to note the appearance and position of 
both volva and veil. Highly colored varieties, and especially those which 
have an unpleasant smell, and which grow upon decayed vegetation and 
about the roots of trees, are to be looked upon with suspicion. The color 
of the spores is, however, of more importance than the color of the gills, 
for, while the color of the former is constant, the color of the latter varies 
during growth. The white spores of the poisonous varieties form a strong 
contrast to the colored spores of the edible varieties. Two specimens are 
particularly poisonous, the amanita muscaria, or fly-agaric, and arnanita 
pkalloidcs, or poison cup. Amanita muscaria has a pileus varying in color 
from a yellowish white to a yellowish orange. The stem, lamellae, and veil 
are white. The volva appears at the bottom of the bulbous stem, most 
of it being carried up in the form of loose delicate scales at the top of the 
pileus. A poisonous alkaloid, named muscarin, has been obtained from 
the fly-agaric. It is closely allied to neurin and cholin and is a powerful 
nerve depressant, but it is now generally believed that other toxic princi- 
ples besides muscarin are in part responsible for the symptoms produced. 
Of these the most important is fungus-atropin, which has an action resem- 
bling that of atropin, and, therefore, antagonistic to muscarin. 

The symptoms of poisoning by the fly-agaric develop quickly, within 
half an hour or an hour. The toxic principle acts as a marked gastrointes- 
tinal irritant, producing salivation, vomiting, severe abdominal pain, and 
diarrhea. Later on cerebral excitement develops, with visual hallucina- 
tions, and rarely epileptiform convulsions. This excitement is followed 
by symptoms of depression; drowsiness sets in; the pulse becomes slow 
and feeble ; the respirations slow and stertorous ; the extremities cold ; and 
death threatens from cardiac paralysis. 

Atropin is the physiological antidote to muscarin, and gr. 1-100 
should be given promptly by hypodermic injection. However, the symp- 
toms in different cases vary considerably, and when the secretions are sup- 
pressed, indicating the presence of fungus-atropin. Von Jaksch cautions 
against the use of atropin. The stomach and bowels should be quickly 
emptied. Muscarin is soluble in water, so that it is better to produce 
emesis by means of apomorphin. Afterwards a full dose of castor oil 
should be given; saline cathartics are to be avoided. As an antidote, tan- 
nin, grs. x-xv, in weak solution, may be given by the mouth every fifteen 
minutes until four or five doses have been given. The dose of atropin 
may be repeated with caution in one or two hours if symptoms appear to 
require it. The heart’s action must be maintained by cardiac stimulants, 
rest in bed, and hot applications to the extremities. A small dose of mor- 
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plain may be given to relieve the pain. As the toxin is rapidly eliminated, 
time is an object and the measures adopted should be prompt and vigorous. 
Every effort should be made to tide the patient over the crisis by careful 
stimulation. 

The amanita plialloides is the most poisonous of the mushroom family ; 
its toxic principle is extremely powerful, and at present there is no 
positive antidote for it. The plant, superficially, resembles some of the 
edible species ; its color varies. The pileus may be white, yellowish, green- 
ish olive, or brown ; the stem, lamellae, and veil are all white. The pileus 
is often viscid and slimy, and when old is devoid of any remains of the 
volva. The volva presents considerable variations, sometimes being car- 
ried up to the top of the pileus, at other times remaining as a cup at the 
base. 

The active principle is a toxalbumin, named by Kobert phallin, which 
is capable experimentally of exerting a marked hemolytic action. Amani- 
totoxin, separated by Ford, has very similar properties and is probably 
identical. 

Poisoning by amanita phalloides is not at all uncommon in Germany, 
though less frequent on this side of the water. It is much more serious 
than poisoning by the fly-agaric mushroom, Y5 per cent, of the eases 
proving fatal. Phallin is distinctly more irritant to the gastrointes- 
tinal tract than musearin, and severe cases of poisoning by it remind 
one somewhat of the algid state of Asiatic cholera. In poisoning by 
phallin symptoms develop in from nine to fourteen hours ; we meet 
with vomiting, abdominal pain, and excessive diarrhea. The hemoly- 
tic nature of the poison is shown by the occurrence of blood-stained 
serous stools, jaundice, and hemoglobinuria. Death occurs in from four 
to five days. 

An effort should be made to secure prompt evacuation of both stomach 
and bowels on the lines indicated for musearin poisoning. Atropin has 
power over only a few of the symptoms, but in some eases may be tried in 
doses not exceeding 1-lOOth of a grain. Injections of normal saline solu- 
tion into the rectum or subcutaneously should be given to assist elimination. 
Eest in bed and warmth to the extremities and to the trunk are demanded j 
strychnin, eaffein, and camphor may be given hypodermically. Ford has 
succeeded in preparing an antitoxic serum from rabbits, 1 c. c. of which 
will neutralize a fatal dose of an extract of the phalloides. It remains 
to be seen whether it is possible to prepare a serum that can be used success- 
fully in man. 

Besides the toadstools and mushrooms there are a great many varieties 
of the higher plants that possess poisonous properties. Many of these are 
well known and have made their way into the pharmacopeias ; not a few 
are widely spread in nature, and are distinctly dangerous to life when 
unwittingly eaten by children and by those ignorant of their effects, or 
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■when ent down and included in the fodder of cattle. Some, again, have 
been used for food during periods of stress and famine. 

Poisonous Roots. — Many roots are distinctly poisonous, owing to the 
presence in them of various toxic principles, of which the most important 
is the glucosid saponin; only a few, however, are of sufideient importance 
to demand mention in this article. 

The common potato has been known at times to cause poisoning. This 
is perhaps not to he wondered at, when we remember that the family to 
which it belongs, the solanaeese, contains also such members as belladonna, 
henbane, and stramonium. The poisonous element, solanin, situated 
chiefly beneath the skin, is present in all potatoes in small amount, but is 
more abundant in young potatoes and in young shoots. It appears to be 
formed in larger quantities in those potatoes that are partially green owing 
to their' becoming uncovered in the rows, a condition likely to happen 
after a rainy season; it also exists in considerable quantity in old pota- 
toes kept in damp cellars, especially if they are sprouting. Cases of poison- 
ing have occasionally occurred when, owing to a scarcity of provisions, old 
potatoes with the sprouts attached have been cooked and eaten. The poison 
is especially abundant in the rhizomes near their attachment to the tubers. 
The deep purple shoots contain the most and the percentage lessens as the 
shoots become white and green. Potatoes affected by black fungus are 
also said to contain much solanin. 

Symptoms come on from two to twelve hours after ingestion of the 
potatoes, with chilly feelings, severe headache, mental depression, and some 
gastrointestinal irritation. There is moderate pyrexia; jaundice occa- 
sionally occurs. In six hundred cases reported no death resulted. 

The treatment consists in evacuation of the stomach and bowels, and 
meeting other indications as they arise : 

Poheroot (Phytolaccce decandra) is occasionally eaten in mistake for 
horseradish, which it somewhat closely resembles. In large doses it causes 
vomiting and purging, followed by convulsions and coma. The toxic prin- 
ciple is believed to be saponin. 

Cicuta roots {cicuta maculata, water hemlock'), which 'are crisp and 
juicy, and have a somewhat pleasant aroma'tic taste, have at times been 
mistaken for artichokes and used as a food. The toxins are cicutoxin and 
probably coniin. The symptoms produced are not unlike those of hem- 
lock poisoning, but are of a more irritant type. 

The euphorhiacece are frequently poisonous. One of the most impor- 
tant species in this family is the cassava root, from which tapioca is made. 
There are two varieties : the bitter and the sweet cassava root, both of them 
largely cultivated in tropical America, where they form one of the most 
important of the food products. The sweet variety is a staple article of 
food occupying the place of the potato with us. Grated, dried, and ground 
into flour it furnishes a breadstuff scarcely second in importance to wheat 
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flour. The bitter variety has to be freed from its hydrocyanic acid by a 
process of fermentation. Unfermented, the roots are highly poisonous, 
containing on an average .0275 per cent, of prussic acid, so that, when 
eaten either through ignorance or by mistake, fatal s;)Tnptoms develop 
promptly. They are said to be a frequent cause of death in Brazil. 

Certain species of yams, found in the West Indies, have also to be 
treated by thorough washing before they are flt for use. 

Poisonous Ekuits and Seeks. — Chief among these may be men- 
tioned belladonna, bittersweet, potato berries, thorn apple, yewberries, 
pokeberries, castor oil beans, coral beans, horsechestnuts, darnel, cockle, 
and certain peas and beans. Few of these need a detailed description here. 
The darnel, cockle, and certain of the leguminosse have a certain impor- 
tance, since they may contaminate grain and fodder. 

The darnel (lolium temulentum) is a grass of Asiatic origin. The 
fruit, which resembles in appearance a grain of wheat or rye, contains 
a toxic alkaloidal principle, temulin, which may be classified as a narcotic 
of the delirifacient type. The poisonous effects are seen in gastrointes- 
tinal irritation, nausea, giddiness, headache, and drowsiness. Flour may 
be contaminated with darnel, but rarely contains a sufficient amount to 
be dangerous ; a few fatal cases have been reported. 

The com cocJcle {agrostemina giihago) may also contaminate flour. 
Its poisonous properties appear to be due to saponin. 

The leaves and stalks of many species of the genus lupinus (wild bean, 
or blue bean) are used in Europe and America, either green or dried, as 
food for cattle. As a rule, this mixture is wholesome and nutritious. In 
exceptional cases fatal poisoning has resulted, which appears to have been 
due to the presence of ripe seeds in too great abundance. The toxin in 
these seeds resembles digitalis in its action on the heart, but it is also an 
active delirifacient and an irritating diuretic. 

The common Jiors$chesinut {cesculus hippocastanum) contains saponin- 
like bodies which are toxic in character. A flour made from this nut de- 
prived of its harmful properties is made in Germany and is highly nutri- 
tious, but any lack of care in its preparation may lead to the development 
of toxic symptoms. A variety of chestnut, the hucheye {cesculus pavia)f 
is much more dangerous, and fatal poisoning by it has occurred. 

Poisoning by Hbbbage. — A great many herbs are poisonous through 
their leaves and stems. Many of them are to be regarded purely as drugs, 
and, as such, have gained admittance into the pharmacopeia. It is very 
seldom in this country that they are to be found acting as food poisons. 
Some few of the common herbs may be harmful to certain individuals, 
even when regarded by the ordinary person as innocuous. Others, which 
are excessively poisonous, may be gathered in mistake for edible herbs. 

Watercress {nasturtium officinale), though commonly regarded as a 
harmless delicacy, in large amounts may give rise to cystitis. 
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The various forms of larJcspnr (fam. ranunculacece') and loco weeds 
(fam. leguminosce) are dreaded by farmers and stock breeders as very 
poisonous to cattle. The former contains a poison resembling aconite in 
its action. 

The rhododendron is also poisonous. A historic instance of poisoning 
by the active principle of this plant is recorded by Xenophon in his 
Anabasis. Many of his soldiers, when passing through Trebizonde, ate 
the honey extracted by bees chiefly from this plant, which grew in great 
abundance in the region, and promptly developed toxic symptoms of vom- 
iting, diarrhea, and stupor- No deaths occurred. 

Poisoning Due to Fungi. — Under the term sitotoxismus Vaughan in- 
cludes all forms of poisoning by cereal foods due to the presence of fungi 
or bacteria. The best-known examples of this class are ergotism, maidism 
or pellagra, and lathyrism. 

Ergotism. — Ergotism has been met with both in the acute and chronic 
form, and is due to the use of bread made from rye contaminated with a 
fungus {claviceps purpurea). In former times numerous epidemics of 
this disease made their appearance in the various countries of Europe. 
The symptoms were especially disastrous among the poorly-nourished and 
badly housed, and developed with special intensity after damp seasons, and 
from infected rye grown in marshy districts and in the shade. Examples 
of ergotism are now very rare. 

Acute ergotism may occur when bread containing as much as 2 per 
cent, of the active principles is eaten in quantity. Children and pregnant 
women are the most readily affected. The symptoms develop in from five 
to six days ; vomiting and diarrhea are marked features. Death may take 
place from cardiac paralysis. 

The treatment consists in the withdrawal of the poisonous bread and 
the substitution of a nutritious diet, especially meat, eggs, and fresh milk. 
After effective purgation, intestinal sedatives containing tannin should 
be administered. The cardiac weakness demands the use of effective 
tonics. Nitrites may be of service to relieve vascular pain. Any gan- 
grene present should be treated on general surgical principles. 

Pellagra will be treated in the following chapter, to which the reader 
is referred. 

Lathyrism. — ^Lathyrism, or poisoning by the chickpea or vetch (Jathy- 
rus saiivus or L. cicera), is a milder disease than either ergotism or pella- 
gra. It is never met with in this country, but is occasionally seen in India 
and northern Africa. It is attributed to a toxic principle existing in the 
seeds of pulse which have been used to adulterate flour. When the husks of 
the seeds are incorporated with the meal its toxic properties are increased. 
The disease is a very ancient one, having been known to Hippocrates. 
Extensive epidemics of it occurred in Wiirtemberg during the seventeenth 
and eighteenth centuries. 
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Treatment consists in tlie obvious measures of prophylaxis. As many 
cases occur in times of famine, proper food must be provided. All meas- 
ures suitable in the treatment of spastic paraplegia should be carried out. 
In general, we can only relieve symptoms. The constant or alternating cur- 
rent may he of value, but must be used for prolonged periods. Baths 
from 86° to 90° F., two or three times weekly for ten to fifteen minutes, 
may be of service in relieving spasm. 


REFEREISTGES 

1. Abraham, S. Fischvergiftung, Deutsche med. Woch., 1906, xxxii, 

2055. 

2. Andrewes, F. W. Report of Med. Officer, Local Government Board, 

1896-7, Lancet, 1899, i, 8. 

3. Ballet, G. Un Cas de Polyneurite Consecutive a une Intoxication 

Alimentaire. Bull. Soc. Med. d. Hop. de Paris, 1904, xxi, 844. 

4. Barker, Wm. Neish. Notes on Oases of Meat Poisoning, British 

Med. Jour., 1899, ii, 1367. 

5. Bays, J. B. Food Poisoning, South African Med. Jour., 1910, viii, 

131. 

6. Berry, E. S. Mushroom Poisoning, Pennsylvania Med. Jour., 1904- 

5, No. 8, 85. 

7. Bouchard, C. J. Lectures on Autointoxication in Disease, Phila., 

1906, 2d edition, 342. 

8. Bradley, B. Some Points in the Isolation of Organisms in Cases of 

Food Poisoning, Australasian Med. Gazette, 1909, xx\dii, 642. 

9. Brennemann, J. Food Intoxication in Infancy, Jour. American 

Med. Asso., 1909, 52, 687. 

10. Broadway, J. B. A Case of Presumed Ptomain Poisoning, Lancet, 

1903, ii, 755. 

11. Brook, W. H. B. Trans. Clin. Soc., London, 1903, xxxvi, 68. 

12. Brouardel, Paul C. H. Les Intoxications Alimentaires, M6d. Mod- 

eme, 1903, xiv, 105. 

13. Bryson, M. A Case of Ptomain Poisoning from Mutton with 

Marked Bradycardia, British Med. Jour., 1907, ii, 1710. 

14. Buchan, G. F. An Outbreak of Food Poisoning Due to Eating 

Brawn, Lancet, 1907, ii, 1604. 

15. Caizer, H. Case of Poisoning from Tinned Sardines : Coma, Death, 

Necropsy, British Med. Jour., 1905, ii, 928. 

16. Candler, G. H. Food Poisoning and Its Treatment, Amer. Jour. 
Clin. Med., 1908, xv, 924. 

Caplewsky and Frazier. Contrib. from the Wm. Pepper Lab., Phila., 
1900. 


17 . 



654 


FOOD POISONING 


is. Casseday, F. F. Dangers from Cold Storage Food, Dietetic and Hy- 
gienic Gazette, 1905, xxi, 644. 

19. Catlieart, E. P. Jour, of Hygiene, 1906, vi. No. 2, 112. 

20. Cleminens, J. H. Poisoning by the White of an Egg, Med. News, 

1904, Ixxxiy, 746. 

21. Diendonne, A. Ueber Massenerkrankung durch Kartoffelsalat, Berk 

klin. Woch., 1904, xli, 25. 

22. . Food Poisoning, Trans, by Bolduan, E. B. Treat & Co., 1909. 

23. Dumarest, J. Note sur un Epidemie de Botulisme due a la Viande 

Crue, Marseilles Med., 1907, xliv, 325. 

24. Durham, Herbert E. Lancet, 1897, i, 451 ; 1898, i, 154- 

25. . Trans Path. Soc., London, 1899, 1, 262. 

26. Finkelstein, H. Ueber alimentare Intoxikationen, Jahrb. f. Kinder- 

heilkunde, 1907, Ixv, 1. 

27. Ford, W. W. A Clinical Study of Mushroom Intoxication, Johns 

Hopkins Hosp. Bull., 1907, xviii, 120. 

28. . Jour. Experimental Medicine, 1906, viii, 437. 

29. Fowler, C. E. F. Outbreak of Food Poisoning after a Christmas 

Dinner, Jour. Poyal Army Med. Corps, 1909, xiii, 271. 

30. Harrington, 0. Food Poisoning, Art. in Textbook of Legal Medicine, 

Peterson & Haines, Philadelphia, 1904, ii, 687. 

31. Heller, O. Bakterienisehe Befunde bei einer Fleischvergiftungs 

Epidemie, Centralb. f. Bakteriol., 1906-7, xliii, 146. 

32. Hinze, V. Schwere Wurstvergiftung, Berl. klin. Woch., 1909, xliv, 

1844. 

33. Jackson and Harley. Proc. Royal Soc., London, 1900, Ixvi, 250. 

34. Kennard, A. D. Food Poisoning and Coma, Brit. Med. Jour, 1906, 

i, 80. 

35. Klein, Edward E. Trans. Pathological Soc., London, 1903, liv, 89; 

1904, Iv, 74; 1906, Ivi, 130. 

36. Kob, M. Beitrag zur Kenntniss des Botulism, Med. Klin., 1904-5, 

1, 84. 

37. Kobert, R. Ueber Gifthsehe u. Fischgifte, Stuttgart, 1906. 

38. Lajeot. Une Epidemie par Intoxication Alimentaire, Recherches 

Baet6riologiques, Arch. Med. d. Beige, 1907, xxix, 5. 

39. Lebram, F. Die Fleischvergiftungen, Zeitschr. f. Arztl. Fortbil- 

dung, 1907, iv, 648. 

40. LeFevre, E. Bacterial Food Poisoning, Quarterly Bull., Ohio State 

Board of Health, 1909, i, 247. 

41. Linossier, G. Remarques sur la'Toxieite des OEufs, Comptes Ren- 

dus, Soc. d. Biol., 1905, ILx, 647. 

42. Macaigne, J. F. Arch. Gen. de Med., Dec., 1896. 

43. MacConkey, A. J. Note on Some Cases of Food Poisoning, Jour. 

of Hygiene, 1906, vi, 570, 



EEFEEENCES 


boo 

44. Mackay, C. Two Cases of Ptomain Poisoning, British Jour, of 

Children’s Diseases, 1904, i, 496. 

44a. Meyer, O. Poisoning from Pood Suggesting Focal Cerebral Disease, 
Deutsche med. Woch., Aug. 15, 1912, xxxviii, l^o. 3,3. 

45. Miller, D. J. M. Poisoning by Egg, Med. ISTews, 1904, Ixxxiv, 996. 

46. Morgan, H. A. E. British Med. Jour., 1905, i, 1257. 

47. Neumann, G. Das Verhalten der Nieren bei den alimentaren In- 

toxicationen, Jahrb. f. Kinderh., 1907, Ixiv, G33. 

48. Novy, P. G. Pood Poisons, Osier’s Modern Medicine, 1907, i, 223. 

49. . Eeference Handbook of Medical Sciences, 1902, iv, 183. 

50. Ofromm, G. W. Mushroom Poisoning, Eeport of Pour Cases and 

One Autopsy, Med. Bull., 1905, xxvii, 401. 

51. Ohlmacher, A. P. Pood Poisoning from Oatmeal, Jour. Med. Ee- 

search, 1902, vii, 411. 

52. Owen, E. W. G. The Bacteriology of Meat Poisoning, Physician 

and Surgeon, 1907, xxix, 289. 

53. Peek, G. W. Ptomain Poisoning, Eeport of Eleven Fatal Cases, 

South California Practitioner, 1910, xxv, 121. 

54. Pfuhl, E. Deutsche med. Woch., 1899, xlviii, 753. 

55. Posner and Lewis. Berlin med. GeselL, Feb. 26, 1895. 

56. Eidder, H. Fleisehvergiftung, Deutsche med. Woch., 1910, xxxiv, 

530, March, No. 11. 

57. Eitzke, C. A. G. Die Erkrankung der Augen bei Wurstvergiftung 

(Botulismus), Leipzig, 1904. 

58. Eolfe, E. Two Cases of Poisoning by Mussels, One Fatal, Lancet, 

1904, 593. 

58a. Schorer. Idiosyncrasy to Common Foods, Jour. Missouri State Med. 
Ass., Dec., 1913, ix, No. 6, 167. 

59. Von Sehottmuller. Deutsche med. Woch., 1900, 511. 

60. Seydel. Ueber Fleisehvergiftung, Deutsche med. Woch., 1903,' xxix, 

264. 

61. Sheppard, C. Eeport of Three Oases of Fatal Ptomain Poisoning, 

South California Practitioner, 1907, xxii, 370. 

61a. Silvestri. Anaphylaxis from Food, Gaz. d. Ospedali e. d. Cliniche, 
Mar. 14, 1912, No. 32, 329. 

62. Stevenson, Thomas. British Med. Jour., 1892, ii, 1326. 

63. Trautmann, H. Fleisehvergiftung und Paratyphus, Berl. klin. 

Woch., 1906, xliii, 1102. 

64. Van der Velde, H. Contribution §, I’Etude Bacteriologique de I’Em- 

poisonnement par les Viandes, Jour. d. Med. de Paris, 1908, 
XX, 415. 

65. Van Ermengem. Zeitschr. f. Hygiene, 1897, xxvi, 1-21. 

06. . Handbuch du pathogenen Mikroorganismen von Kelle und 

Wassermann, 1903, ii, 637. 



666 


POOD POISONmO 


67- Vaugban, V. C. Ptomain and Other Bacterial Products in Tbeir 
Helation to Toxicology, Art. Peterson and Haines’ Textbook of 
Legal Medicine, Phila., 1904, ii, 691. 

68. Vincent, G. P. British Med. Journal, 1904, i, 302. 

69. von Jaksch. Die Veigif tungen, 2d Pd., 1910, 590. 

70. Wertbeim, P. Pin Pall von Velumlabmung in folge von Botulismus, 

Arcbiv f. Laryng., 1902-3, xiii, 454. 

71. Zaborsky, J. Alimentary Intoxication in Infants, Jour. Missouri 

Med. Assn., 1907-8, iv, 343. 

72. Zwick and Weicbsel. Zur Prage des Vorkonamens von sogenannten 

Pleiscbvergiftungserregern in Pokelfleiscbwaren, Arbeit, a. d. k. 
Gesundbeitsamte, 1909-10, xxxiii, 250. 

Opium Poisonikq 

1. Allbutt, Sir Clifford, and W. P. Dixon. Allbutt and Eolleston’s 

System of Medicine, 2d Pd., ii, part 1, 937. 
la. Bering, K. P. Bational Treatment of Morpbin Habituation, 
Northwest Medicine, September, 1913, v, No. 9. 

2. Birge, Wm. S. Boston Med. and Surg. Jour., April, 1904. 

3. Cusbny, Arthur. A Textbook of Pharmacology and Therapeutics, 

401, 5tb Pdition, Lea and Pebiger, Phila., 1910. 

4. Dixon, W. P. Jour, of Physiology, 1903, xxx, 97. 

5. Prlenmeyer, A. Die Morphinum Sucht., 3 Auflage, 1887. 

6. Hare, P. 3d Annual Report Norwood Sanatorium, London, 1908, 31. 

7. 4th Annual Report Norwood Sanatorium, London, 1909, 32. 

8. Jennings, Oscar. The Morphia Habit and Its Voluntary Renuncia- 

tion, London, Bailliere, Tindall and Cox, 1909. 

9. Lambert, Alex. Town’s Specific Treatment, Jour. Am. Med. Assn.. 

Sept. 29, 1909, and Peb. 9, 1910. 

10. McBride, C. A. Modem Treatment of Alcoholism and Drug Nar- 

cotism, New York, Rebman Co., 1910. 

11. Mattson, J. B. Morphinism in Medical Men, J. A. M. A., June, 1894. 

lla. Pettey, George P. The Narcotic Drug Diseases and Allied Ail- 

ments, 1912, The P. A. Davis Company, Philadelphia. 

llb. Rogers, Arthur. Some Observations During Pighteen Years’ Px- 

perience with Drug and Liquor Hahitu6s, Wisconsin Medical 
Journal, July, 1913, xii. No. 2. 

12. Sainsbury, H. Drugs and the Drug Habit, London, 1909. 

13. SoUier, Paul. La Demorphinisation, Semaine M6dicale, No. 19, 

1894. 

14. Sollmann, Torald. Textbook of Pharmacology, W. B. Saunders, 

Phila., 2d Pd., 1906. 

16. Wood, H. C. Practical Treatment, Musser and Kelly, W. B. 
Saunders Co., 1910, i, 807. 



CHAPTER V 


PELLAGRA 

Edwaed Jenitee Wood 

Little progress can be made in the treatment of pellagra until more 
is known of its etiology. There have always been opponents to the theory 
that diseased or damaged corn causes the malady. Various explanations 
have been given accounting for the noxiousness of the corn, but all have 
lacked that finality necessary for general acceptance. At this time the 
students of pellagra are divided into the zeists, or advocates of the com 
idea, and the antizeists, or those opposed to it. 


PROPHYLAXIS 

Prophylaxis is all-important, as there is no specific; and yet this must 
remain in a very unsatisfactory state until the question of etiology is 
settled. 

Until 190Y pellagra held only scientific interest fot the American 
physician, but since that time it' has been recognized in thirty states ; and 
in the southern states has become a problem second only to tuberculosis 
in importance. 

Corn was first connected with pellagra by the work of Marzari (11) 
in 1810. The most important work along this line was that of Lombroso 
(10), who devoted twenty-five years of his life to it, and who, just prior 
to his death, expressed satisfaction at having reduced the disease in Italy. 
As a result of this work the attention of the Italian government was 
directed to the inspection of corn. It was demonstrated that the im- 
perfect covering of the embryo, together with the large amount of fat 
contained in the kernel, favored deterioration and rendered corn more 
perishable than any of the other food grains. Lombroso concluded that 
the disease was an intoxication resulting from the products of the life 
processes of certain molds, which in themselves were not harmful. He 
emphasized the part played by moisture, and thought that transportation, 
especially by water, was the cause of a great part of the deterioration. 

657 



658 


PELLAGRA 


Acting on Lombroso’s suggestions the Italian government undertook the 
drying of corn by various artificial means. The people were taught to 
leave the corn on the stalk until mature, and to thoroughly dry it before 
storing. It is claimed by some authorities that the improvement in corn 
culture and more careful storing have wiped out pellagra from certain 
sections of Italy. On the other hand, recent reports are not altogether 
confirmatory of this opinion. 

Ceni (5) taught that the Aspergillus fumigatus and the Aspergillus 
flavescens were the direct cause, and that both of these molds were found 
in diseased corn. Tizzoni (14) attributed it to a specific microorganism 
which he isolated from the blood, the feces, cerebrospinal fluid, and organs 
at autopsy. There is not sufficient evidence from these experiments to 
establish the claim. In spite of the fact that, in the hands of such com- 
petent observers as Lombroso, Tizzoni, Cuboni, Ceni, and many others, 
certain changes were produced in the lower animals, as the falling out of 
feathers in fowl and of hair in rabbits, still the fact remains that we are 
ignorant about the appearance of pellagra experimentally produced. It 
has never been proven that the disease can be experimentally produced. 
The recent work of Anderson (1) and Lavinder (8) in their attempts to 
reproduce the disease in monkeys by direct inoculation of the blood of a 
pellagrin was not conclusive. 

It is indeed difficult to find an explanation for the appearance gen- 
erally throughout the southern states in 1905 of a disease hitherto un- 
known in that section. Certainly at that time there was no reason to 
attach the cause to the corn, as this particular crop has been materially 
improved during the last decade. Corn from the western states has been 
largely used in the southern states for many years, and there is no evi- 
dence to show that western corn has recently deteriorated. If the corn 
has been the cause it seems most reasonable to suspect that the trouble 
occurred in the process of transportation. Interest in this question has 
led to a much more, rigid inspection of corn, with the result that it has 
been discovered repeatedly that corn for sale on the market in the south- 
ern states was unfit for food. Recently a large consignment was con- 
demned by government officials in South Carolina. This one fact, that 
corn unfit for food has been found on the market, is sufficient ground 
for a more rigid government inspection, regardless of the consideration 
of pellagra. Certainly, until the question is finally settled, it is the duty 
of the physician, especially in pellagrous districts, to warn the people 
against the use of bad corn, and in all cases of the disease to absolutely 
exclude corn from the dietary. 

In 1906 Sambon presented his hypothesis that pellagra was a proto- 
zoal disease, and that it was transmitted by an intermediate host which 
he thought to be the Simulium repians or buffalo gnat. Subsequent in- 
vestigation in Italy served to strengthen this view, and a recent report 
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claims that this fly is invariahly fomid wherever the disease ocenrred. 
Sambon further claimed that on a pathologic basis pellagra has no right 
to be classified with diseases due to grain poisoning, as ergotism, but that 
the presence of round-cell perivascular infiltration and increase of the 
mononuclear elements of the blood placed it in the gTouj) of (lis{*asos of 
animal parasitic origin with trypanosomiasis and kala-azar. Tt was fur- 
ther claimed that the insect in question only deposited its eggs in aih’ated 
water as in the rapidly flowing stream above tide water, and that the 
placing of eggs in stagnant water resulted in destraiction in a few hours. 
It is a noteworthy fact that pellagra only occurs si)oradically in the coun- 
ties of North Carolina bordering on the Atlantic Ocean, and that the 
points of greatest prevalence are in the Piedmont section, where the 
streams answer the requirements of the Siinulinni. It remains to be 
proven if this view of Sambon accounts for this geographical 2 >eeuliaritv. 
Until more is known on this subject it is not justifiable to begin war on 
the buffalo fly. 

TREATMENT 

Many drugs have been used in the treatment of pellagra, and many 
mistaken claims have been made. For example, thyroid extract was 
thought by one competent observer to produce good restilts. It must be 
borne in mind that it is a disease of seasonal variations, and that it is 
the rule for improvement to occur at certain seasons regardless of treat- 
ment. The only drug which has stood the tost is arsenic. From Coletti 
and Perugini its use was revived by Lombroso and given new impetus. 
Lombroso thought that sodium chlorid wms equally beneficial, but hard 
on the gastric digestion. As a result of this opinion measures were 
adopted in Italy for the free distribution of salt among the peasantry. 

Recently, as the idea has grown that pellagra is a disease, of animal 
parasitic origin more nearly akin to trypanosomiasis than to ergotism, 
the treatment of the former has been largely imitated. Babes (3) in 
Roumania was the first to use atoxyl, and it at once became very popular. 
Babes, Yeseliu, and G-heorghus (3) treated a series of eases by the com- 
bined use of arsenic trioxid and atoxyl. Simultaneously they gave 
hypodermically 0.5 gram grains) of atoxyl, an inunction of 6.0 

grams (75 grains) of a one to fifty preparation of arsenic trioxid in 
lanolin, and 0.0013 gram (1-50 grain) of arsenic by mouth three times 
a day. This treatment was repeated at varying intervals, depending on 
the severity of the attack. The results were very satisfactory. 

The writer recalls a case so treated. The patient was a white man aged 50 
years, a common laborer. Though it was classified as a hopeless case at the time 
of treatment, two years have elapsed without a recurrence, even though there was 
no improvement in the general hygienic conditions, nor did the man cease the 
use of a poor quality of corn, though so advised. 
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It is not usual that such active treatment is necessary. From 0.33 to 
0.50 gram (5 to 7^4 grains) of atoxyl given every fourth day, gradually 
lengthening the interval between doses, is usually sufficient. Atoxyl must 
be given in cold sterile water, as it decomposes upon heating. This 
necessitates great care in technique. The drug should never be adminis- 
tered by mouth, as it is decomposed by the acid gastric juice. Optic 
nerve atrophy has been reported from the xise of atoxyl, and care should 
therefore be taken to have the eyes watched by an oculist during this 
treatment. It has never occurred in the writer’s experience with its use 
in a large number of cases actively treated. The presence of albumin 
is always a contraindication to the use of atoxyl. The writer has seen 
symptoms of acute arsenical poisoning occur from the use of atoxyl, but is 
inclined to think this was due to the preparation of the hypodermic with 
hot water, thereby causing the decomposition of the drug. 

The results obtained by the writer in the treatment of pellagra with atoxyl 
have been very gratifying. When first used, results not being immediately forth- 
coming, little faith was had in it; but it was soon found that patients discharged 
from the hospital unimproved and sent home in the ambulance would oftentimes 
make such permanent improvement as to be able to resume their several labors. 
The subsequent history shows that this improvement was not temporary, since in 
many instances two or three years have elapsed without recurrence. 

The writer has observed that, in those cases treated with atoxyl, it is not un- 
common, on the first and even on the second anniversary of the original outbreak 
of the skin manifestations, to see a reeuri'ence of the symmetrical erythema un- 
accompanied by any other manifestation of the disease. This occurrence is of no 
consequence, and does not indicate a cessation of the general improvement. It is 
not wise to count a case cured until three seasons have elapsed without recurrence. 

Atoxyl is of no benefit in tbe fulminating type of the disease; but, 
fortunately, the number of such cases in the southern states is rapidly 
decreasing. When pellagra was first recognized in this country such 
cases were more the rule than the exception. The first authentic report of 
a number of cases was made by Searcy of Alabama (12), and all of these 
were of the fulminating type, with a few exceptions. So far no remedy 
has been brought forward for the treatment of these eases which has ac- 
complished anything. The condition is counted absolutely hopeless. 

Soamin, which is an arsenilate of sodium, is very similar to atoxyl, 
except that it contains 22% of arsenic, while the latter contains 26%. 
Soamin has been used extensively by Babcock in South Carolina with 
encouraging results. 

Sodium eaeodylate has also been given with good effect, though its 
use has not been so general as that of the other drugs above mentioned. 
The same dosage is employed as in syphilis. 

Salvarsan has been used with excellent result by Oaryophyllis and 
Sotiriades (4) in the treatment of kala-azar. The result was a decided 
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improvement in the temperature, reduction in the size of the spleen, de- 
crease of sweats, and improvement in the Llood picture. Si’ch results 
suggest its further use in pollagi*a. 

The writer has used salvarsan in the treatment of this disease, .but the results 
so far have not been eneourasiinf?. It seems not improbable that the better re- 
sults obtained from the use of atoxyl were due to the fact that it was repeated 
at shorter intervals and eoutiimed for a much longer time, and that the patient 
did not get the same prolonged ai’senic effect from the fewer doses of salvarsan- 

Arsacetin has been employed by Ehrlich as a substitute for atoxyl and 
soamin. It is the acetyl of atoxyl, and is sold in the form of the salt. 
The writer has had no experience with its use. 

Fowler’s solution and Donovan’s solution have both been employed, 
and there can he no doubt of their efficacy in mild cases whei’e an im- 
mediate arsenic impression is not necessary. In severe cases their use- 
fulness is more limited because of the time consumed in reaching a suffi- 
ciently large dose to he of any avail. 

As a rule pellagra in children is a mild disease, and in many cases 
nothing more is needed than an improvement in the general hygienic con- 
ditions. In the cases severe enough to require medication Fowler’s solu- 
tion is indicated. 

Diet in pellagra is of great importance, and is one of the most diffi- 
cult parts of the treatment. 'When the stomatitis is violent, as is so com- 
monly the case, the patient will refuse all food. In those cases with 
gastric disturbances, especially when vomiting occurs, mouth feeding is 
difficult; and the diarrhea which usually accompanies any of the other 
digestive disturbances makes rectal feeding impossible. In those cases 
with intractable diarrhea it is exceedingly difficult to find any form of 
nourishment that can he borne. In all eases milk should be given if 
possible. If large curds are found in the stools after the taking of milk, 
peptonization should he tried. After the plain or peptonized milk has 
been well borne for several days it is advisable to add a raw egg to each 
milk feeding, thoroughly heating the two together. In some cases butter- 
milk is more acceptable and may be given freely. A mixed brotb com- 
posed of a cereal, as rice or barley, and a meat, as beef, mutton, or 
chicken, will he of service. It is best, in employing such a broth, to make 
the cereal and the meat broths separately and combine them in such pro- 
portion for each feeding as the occasion may require. An absolute liquid 
diet should only he depended on for a short time; and for it should he 
substituted a diet composed of milk toast, cereals and cream, and soft- 
boiled eggs. Later rare beef, dry toast, and potatoes may be added. 
Fruit and vegetables should be withheld until convalescence is well es- 
tablished. 

To meet various symptoms a multitude of drug-s has been tried. For 
44b 
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the stomatitis all astringents have been tried and found of no effect. The 
newer silver preparations, as argyrol and protargol, are thought by some 
to he of benefit. 

In the writer’s experience cleanliness of the mouth does as much good as 
any of the drugs suggested. 

Again, for the diarrhea, all the astringents, especially bismuth and 
tannic acid, have been tried, but ineffectually. 

Following a suggestion of Tennenbaum (13) the writer has used almateina, 
hoping that it would cheek the diarrhea. This drug is a synthetic product claimed 
by the chemist Lepetit to be produced by the action of formaldehyd on henia- 
toxylon. It occurs as a fine powder of a dark red color. It is given in capsule 
in the dose of 0.5 gram (jVz grains). It has not been in use in pellagra long 
enough to test it thoroughly. Some favorable results have been obtained from 
its use. 

Hydrotherapy has been advocated by many writers on the treatment 
of pellagra. All forms of baths have been tried. Such treatment should 
only be given by an expert, as otherwise it is calculated to do much harm, 
owing to the debility of the patient. Cold baths especially should be 
used with discretion. Medicated baths, chiefly of sulphur and arsenic, 
have been tried. The special indication for this form of treatment is in 
certain skin conditions and also in intestinal disorders, especially when 
accompanied by marked wasting. The salt rub is also favored by some, 
and is particularly advised in the treatment of children. 

Eadical changes of scene and climate are often of the greatest benefit. 
It is no uncommon thing for severe cases to improve greatly, if not en- 
tirely recover, following this change, and without other treatment. 

The establishment of institutions for the treatment of pellagra must 
come with time just as they have come in Italy. It is to be hoped that 
the time is not far distant. Certainly nothing can do for these poor un- 
fortunates what an institution will do. At this time much of the over- 
crowding in southern insane hospitals could be relieved by separate in- 
stitutions for the pellagrous insane. 

Finally, the most important feature of the whole subject is rest. It is 
no less important than in tuberculosis, and it is here that institution treat- 
ment is so helpful. As long as there is any intestinal disturbance rest is 
imperative. It must be remembered that hemorrhage may occur in 
pellagra from an intestinal lesion. Dr. J. K. Hall had under his care at 
the North Carolina Hospital for the Insane a pellagrin who died from 
such a hemorrhage. Besides a consideration of the intestinal condition 
there are many nervous manifestations benefited by rest in bed, and in 
many of the cachectic pellagrins it is imperative. 
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CHAPTEE VI 


INTESTINAL AUTOINTOXICATION 
{Autoinfectiori) 

Howard S. Aitdees 

“Man comes into the world with his intestines free from all germ life.” 

“Harmful microhes may he displaced hy those that have been proved 
beneficial.” — ^Metohnikoi’f. 

Time was — and that not remote — ^v^hen the term intoxication meant 
almost exclusively the perverted and excessive use of alcohol. Within a 
decade or two chemical physiology and clinical and expeiumental pathology 
have marshaled such an array of endogenoiis poisons and resultant abnor- 
mal processes and products, as to mate the comparatively recent word 
autointoxication embrace quite a host of gastrointestinal and metabolic 
ailments, and well-nigh overshadow the prevalence and importance of al- 
coholism. 

It is very evident that the problems of food, dietetics, habits of eating 
and eliminating waste in the body command immensely more scientific and 
practical investigation and application than formerly; also relatively as 
bearing upon the ingestion of alcohol — and properly so. It matters that 
the hygienic and therapeutic care and treatment of the eater be as regular, 
constant, and diurnal as the ocean tides; it occurs with the drinker as in- 
cidental, periodic, and occasional as the squalls and storms of the Horth 
Atlantic. 

In this article the treatment of intoxications arising from the ali- 
mentary canal has to do either with endogenous parasitic (bacterial) pro- 
cesses; or with metabolic perversions due to retention products of fecal 
accumulation. It must be admitted, however, that gastrointestinal infec- 
tions of exogenous origin do, as A. E. Taylor points out, “entrain real 
autointoxications by disturbing the natural progression of metabolism.” 
Eurthermore, gastrointestinal autointoxication must, of course, be distin- 
guished from ptomain poisoning (an exogenous intoxication) as well as 
from the gastrointestinal infections ; although many cases arise where the 
clinical pictures make the differential diagnosis very difBicult. 
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Autointoxication certainly is a more fi’eqnent condition than has usu- 
ally been credited. It is a concomitant of nuiriy, if not most, all digestive 
disturbances, particularly those of rcteidion from impaired motility. It 
may arise from internal decomjiositions of animal food and from bacterial 
activity in the intestines. The failure of the body to eliminate waste is a 
foundational cause for many of the disturbances of health which may be 
embraced under the tenn autointoxication of intestinal origin. 

Abundant, accurate, and ramified investigations are necessary as to the 
morbid consequences of intestinal putrefaction ; the action of toxins upon 
the intestinal tube itself ; and particularly their role in the development of 
acute and chronic disorders, and, perhaps, diseases recognized as distinct 
clinical entities. 

We have yet to learn a great deal concerning the actual toxic substances 
giving rise to certain symptoms or clinical pictures of autointoxication: 
The composition and properties of these substances; the protoplasmic and 
systemic reactions to them ; “the velocity of toxic action ; the nature of 
toleration and immunity; the interreaetion of poisons upon the chemical 
reactions of metabolism ; and the relations of solubility, coefficient of dis- 
tribution, ionization, and velocity of diffusion to toxic action’’ (A. E. 
Taylor). 

Until the chemistry of physiology and pathology determines what the 
precise causes of intestinal autointoxication are the clinician cannot with 
accuracy or much probability diagnose the specific variety of a malady; 
nor, perforce, treat the autointoxicated patient with the desirable assurance 
of speedy and substantial results. It is a remarkable and hopeful sign, 
however, that a broad and profound recognition is being made of the im- 
portance of physiologic and pathologic chemistry in the direction of dis- 
covering the essential origins of certain aifections and complications of 
difficult and doubtful diagnosis; and whose treatment must meanwhile 
necessarily be merely general, symptomatic, and to some extent unreliable. 
Nevertheless, sufficient knowledge has already been attained to justify a 
somewhat categorical presentation of the subject of treatment, based upon 
the nature of the causes, their origins, selective affinities of location, and 
pathogenesis or modes of action. The therapeusis of intestinal autointoxi- 
cation, therefore, while not specific on the one hand, is not blindly empiric 
on the other, but may be said to follow a safe middle course of the progres- 
sively and tentatively scientifi.e. 

At all times, the earlier and more thoroughly the defi.nite or probable 
causes of the autotoxemic symptom-complex can be differentiated and 
eliminated, and their direct and threatening deleteriousness and tendencies 
antagonized and halted, the better. The insidious damaging effects of cer- 
tain poisons upon subsequent vitality and vigor have not been determined 
fully, but their evidence, nevertheless, is undoubted and often subtly pro- 
longed, as in the ease of the analogous sequela; of influenza. As intimated 
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before, Kowever, too little is known of the chemical nature of the intestinal 
poisons generated and their specific symptomatology to base treatment 
upon an etiologic or chemic classification of causes. A pathogenetic basis 
of therapeusis is more to the point, since we do know somewhat the course 
of development of poisons in the intestines; the conditions giving rise to 
them and aggravating them; and the pathologic and clinical results of 
their resorption, as from putrefactive and fermentative processes. 

In the present state of our knowledge the most satisfactory, practical, 
and beneficial lines of treatment are based in general upon such symptoms 
as present most frequently and predominantly. Thus, the various systems 
of the body have their more or less characteristic reactions to the resorption 
of toxins of enterogenous origin. Also, certain well-defined diseases or 
clinical entities undoubtedly originate, or are in great part produced or 
continued by intestinal autotoxins, such as tetany, migraine, urticaria, 
perhaps exophthalmic goiter, etc. 

Overeating, rapid eating, excessive eating of foods ill-adapted to in- 
dividual digestive functions ; adulterated foods ; rushing to physical and 
mental labor immediately after meals instead of allowing the process of di- 
gestion a normal start of vigor by resting body and brain for a half hour 
or so ; at times the too heavy American breakfast or luncheon — all or any 
of these and some other habits are more or less contributory or essential in 
the development of gastrointestinal autointoxication. The prophylaxis is 
obvious. It requires that patients be seen and studied at intervals ; taught 
to regularily and discipline of habits; and guided for a sufficient length 
of time as to details in food selection and arrangement of combinations, 
until the personal equation be satisfied unto health, normal weight, and 
energy, endurance and reserve power. The hygienic and therapeutic 
method of diagnosis in suspected cases of gastrointestinal autointoxication 
usually leads to a clear differentiation. 

Inasmuch as intestinal autointoxication is the result of the develop- 
ment of toxic bodies from abnormal digestion, and of toxins produced 
within the intestines by the abnormal action of bacteria, a brief reference 
may be made to those elements which may or may not infiuence one’s 
judgment in attempting specific treatment. 

Digestive Juices ajid Secretions. — Clinically there are at present no 
symptomatic or objective evidences of gastrointestinal autointoxication 
which point to resorption of the digestive fiuids, secretions, or ferments: 
their toxicity, even should a resorption occur, is questionable and certainly 
not a fact of clinical observation. 

Normal Products of Digestion. — There is no proof that symptoms of 
gastrointestinal autointoxication are due to peptones, amido-acids, alhu- 
moses, or the products of fat and carbohydrate digestion. 

Abnormal Products of Digestion. — ^In connection with the digestion of 
fats gastrointestinal symptoms of so-called acidosis may be recognized, due 
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to the abnormal formation of ;^-oxybutyrie and diaeetic acids, with aceton- 
Tiria. It is not improbable that oxaluria is occasionally an evidence of 
gastrointestinal disturbance due to abnormal digestion of carbohydrates. 

Normal Products of Bacterial Disintegration of Food. — There is no 
clinical evidence that the normal bacterial disintegration of normal food- 
stuffs produces intoxications within the intestinal tube; or that the prod- 
ucts of such disintegration are toxic, even when formed temporarily in 
excess, then causing merely a local irritation or inflammation. FTormally 
a certain amount of digestive fermentations and putrefactions are con- 
stantly in operation, the fermentations predominating. FTone of the acid 
products of normal carbohydrate fermentation, excepting oxalic acid, are 
toxic; and none occur in any but very small quantities (traces) in the 
feces, being either absorbed or neutralized and oxidized. The benzol de- 
rivatives of the normal putrefaction of protein — indol, skatol, phenol, and 
cresol — are all practically innocuous in the quantities yielded. The amido- 
acids, sulphurous substances, and hydrocarbon gases are also without toxic 
effects as the result of normal bacterial disintegration of food. Doubtless, 
with the normal bacteria regularly carried into the stomach with the food 
numerous others with more or less pathogenic tendencies are associated. 
But in normal digestion most of the latter become destroyed or very much 
reduced in virulence by the hydrochloric acid in the stomach. 

On the other hand, intestinal toxic symptoms may develop from ex- 
cessive bacterial operation upon more or less large masses of food, with 
irritation (enterocolitis) from the acidosis. Hor is it rare to meet with 
hydrogen sulphid eructations and borborygmi, with expulsion of large vol- 
umes of offensive gas from the rectum, nausea, and depression due to ex- 
cessive putrefaction of eggs and egg-containing pastries. Paroxysmal at- 
tacks of epigastric pain, pressure, heartburn, and colicky flatulence may 
be due to excessive quantities of lactic acid fermentation of such carbo- 
hydrate foods as griddle cakes, hot bread and biscuits, and the like. In- 
deed, in the small intestine, fermentation, whether the result of faulty di- 
gestive chemistry or of obstruction, is much more common than putrefac- 
tion. It is thus rarely necessary to treat intestinal discomfort of short 
duration on the basis of toxicity, even should a brief high indicanuria or 
excess of conjugated sulphates be noted, especially if diarrhea be associated, 
which soon eliminates the putrefactive elements. With the body in a 
physiologic condition the organs of defense are ordinarily capable of pro- 
tecting the organism against autointoxication. 

Abnormal Products of Bacterial Disintegration of Food. — Ptomains 
are not in this class, being introduced from without by eating decomposed 
food. Symptoms of intestinal intoxication suggestive of ptomain poison- 
ing may, by later investigation, however, be found to be due to certain 
isolated ptomains of toxic effect where decomposition has really begun 
within the bowel. Thus it is clinically evident that some persons suffer 



668 


mTESTINAL AUTOINTOXICATION^- 


invariaHy from symptoms of autointoxication after eating a certain kind 
of sausage, wkiek to others is innocuous, and which is free from all taint 
of ptomains in recognizable amounts. It is quite probable, in view of such 
manifestations, therefore, that whether the symptoms of intestinal auto- 
intoxication be due to ptomains in obscure biit virulent amounts generated 
within the bowel, or to leukomains in the tissue of an apparently healthy 
meat food, or some other substances of faulty intestinal digestion, we have 
to consider individual susceptibility, idiosyncrasy, or as yet unspecified 
cellular chemistry of resistance. The fact is that some persons are natur- 
ally, or, so far as the average human is concerned, abnormally sensitive to 
particular poisons produced within the intestinal tube, usually associated 
with the ingestion of particular articles of food. So long as the epithelium 
remains intact and healthy the body is fairly well protected from invasion 
by the bacteria which happen to be present in the intestine. Intestinal 
indigestion is not infrequent in some individuals who eat certain articles 
of food ; and it is quite possible that these articles allow the bacteria nor- 
mally present in the intestines to multiply with abnormal rapidity, or that 
they reduce the resistance which the flora of the intestines normally exerts 
against foreign invaders. Again, the abnormal bacterial growth may fol- 
low changes in the secretory or motor functions of the intestines. Normal 
bowel movements are most important means in limiting abnormal bacterial 
growth ; constipation being the one predominant factor in the production of 
autointoxication in myriad forms. Of the poisonous products sometimes 
elaborated by intestinal bacteria a portion may be absorbed and symptoms 
of autointoxication ensue because of elimination being prevented by intesti- 
nal or other diseases, particularly affections of the kidneys which seriously 
interfere with elimination. It is also possible that the nephritis which so 
frequently follows intestinal obstruction is caused by the products of in- 
testinal decomposition. 

TREATMENT 

If, as Bouchard has demonstrated, the gastrointestinal tract is the 
source of the largest number of poisons that cause autointoxication, then 
clearly this is the part of the body that calls for special attention and treat- 
ment. Here, as elsewhere, prevention precedes the attempt to cure. In 
general, four lines of treatment for intestinal autointoxication may be laid 
down, namely: prophylactic, dietetic, hydriatic, and medicinal. Prophy- 
laxis includes the avoidance of all food that is capable of undergoing fer- 
mentation and putrefaction to an abnormal degree. The next step is to 
prevent the enterotoxins from penetrating into the system by absorption: 
this means measures directed to as speedy and thorough elimination as pos- 
sible through the emunctories. To stimulate the action of the liver, which 
is a physiologic destroyer of poisons which have been absorbed, is also an 
important procedure in the treatment of intoxication. 
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Whatever the variety of intestinal intoxication, in aente cases rapid 
and almost heroic elimination may he necessary at the outset. In chronic 
cases, where autointoxication is the underlying’ and predominant eoi'idi- 
tion, or an aggravating and complicated feature, systematic hygiene, diet- 
ing, and constant or intermittent measures of extra elimination are indi- 
cated. 

In most instances of intestinal autointoxication local symptoms- pre- 
dominate, associated not infrequently with skin manifestations. The 
symptoms are pain, vomiting, often diarrhea, some fever, followed by a 
general erythema or urticaria. In such attacks of mild or moderate 
severity recovery usually follows promptly after gastric lavage, irrigation 
of the colon, and free purgation. 

Should the vomiting he rather sudden, violent, and intractable, with 
extreme pain, profuse diarrhea, meteorism, local spasms, vertigo, shock, 
vasomotor dilatation, and even convulsions and coma, the probabilities are 
that one is dealing with a most virulent form of intestinal putrefaction 
from the decomposition of albuminous food, provided an exogenous in- 
toxication can be excluded. 

An unusual development of gas (meteorism and tympanites), with 
eructations, epigastric burning sensations, and acid vomiting, usually in- 
dicates an abnormal activity of fermentation. There is also a painful 
diarrhea with greenish-colored stools. Subjectively, depression, headache, 
fatigue, tinnitus aurium, and vertigo are complained of. The more 
marked these symptoms, with the concomitant expulsion from the bowel of 
sulphuretted hydrogen, the more evident the predominance of putridity. A 
diagnostic test diet should be employed in such cases, wherein proteid 
foods and extraneous bacteria should be excluded, and sterilized butter- 
milk administered for a day or two ; later, with improvement in the condi- 
tion of the patient, sweet milk, bread, light puddings, and similar starchy 
foods may be allowed, and proteids resumed only with the greatest de- 
liberation and caution. 

Hot only overeating in general, but the excessive use of albuminous 
food in particular, that is, a preponderating qriantity of meat, eggs, cheese, 
and meat soups, all tend to increase intestinal putrefaction. The appli- 
cation of prophylaxis here is obvious. The drinking of large quantities 
of water with meals also favors intestinal putrefaction, by retarding di- 
gestion by the dilution of the gastric juice. Another factor tending to en- 
courage intestinal autointoxication and, simultaneously, calling for cor- 
rection, is any functional inactivity of the liver, as evidenced by light- 
colored stools of more or less pasty consistency, diminished excretion of 
urea, and the presence in the urine of abnormal constituents. 

Anti~putrefactive Diet. — The arrangement of an antiputrid diet is 
especially needful in cases of chronic putrefactive toxemia. It is of para- 
mount importance that the dietetic requirements should be studiously in- 
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iividualized. The proteins must be reduced to a reasonable minimum; 
ind, if necessary, albuminous foods should be entirely excluded and fari- 
laceous foods substituted. The lactic acid furnished by the latter inhibits 
,he action of the proteolytic bacilli in the large intestine from acting ab- 
lormally on albuminous food substances. It would seem from a long 
series of physiologic and calorimetric tests that the majority of people, 
jartieularly adults in city life, consume much more proteid food than is 
lecessary to maintain health and muscular e£S.cieney. Therefore, the 
imount of proteid food daily ingested may be reduced considerably with- 
)ut prejudice to the individual in health, and must be reduced very ma- 
>erially in one suifering from intestinal putrefaction. Says Abrams, ‘‘The 
aetofarinaceous diet of Combe is the antiputrid regime par excellence of 
ntestinal autointoxication. It acts not by any destructive influence on the 
ntestinal flora, but seeks only to modify the soil in which the microbes 
ive.” Here, then, milk is, of all foods, the most serviceable. It has been 
shown that even with a moderate meat diet milk diminishes the produc- 
tion of enterotoxins. The antiputrid properties of milk are due to the 
actic acid which results from the decomposition of the lactose which it 
3ontains. The milk may be taken raw, pasteurized, or boiled, the latter 
jspecially when diarrhea is present; or poured over toast, then strained 
before administered. Some patients are able to take ordinary curdled 
milk, or clabber; others do well on buttermilk; whey, zoolak, kefir, and 
fer-mil-lae. Eresh soft cheese provides a little sustaining proteid nutri- 
tion and at the same time provides most of the advantages of milk. 

However, the best procedure is, undoubtedly, to be found in combining milk 
md cereals in the diet. Thus, the various wheat and rice breakfast foods, farina, 
tapioca, sago, cornstarch, purees, baked potatoes, macaroni, and the like. It is 
important to cut out cane sugar from the diet so as to avoid fermentation and dis- 
turbances of digestion. The various light breads and biscuits, toast, zwieback, 
Holland rusk and lightly sweetened cake, such as ginger-bread, and simple cookies, 
are permissible. Finally, to limit the total amount of food to the needs of the 
body, so as to make the necessary work of the liver and kidneys as light as possible 
in order that those organs can devote their fullest energies to neutralizing and 
eliminating the putrefaction toxins to which the tissues are intolerant, is also a 
requirement of importance. 

lu individualizing the dietetic requirements for particular patients the 
general condition, and any special diseases that may be present, must be 
taken into careful consideration in the adjustment of the antiputrefiable 
foodstuffs. Particularly if the patient has been in the habit of eating 
meat freely for many years and happens to be a thin, elderly person, it is 
not always advisable to absolutely deprive such a person of flesh food, in- 
asmuch as many years of such a diet often makes the individual so accus- 
tomed to a large quantity of protein substances that a small amoimt of 
meat, eaten sparingly, is no serious contraindication in the treatment of 
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chronic antotoxemia. Again, in certain yonng persons, especially those 
who have not attained full growth, more meat may he allowed relative to 
the degree of gastrointestinal autointoxication, because the body nee<ls and 
can assimilate more proteid substances before full development has been 
reached. 

In order to preserve sufficient heat and force for the body, and yet not 
tax the digestive functions, olive oil, butter, fat bacon, cooked vegetables, 
preserved or cooked fruit, honey, marmalade, and similar articles should 
be recommended. 

Since Metchnikoff has directed and emphasized attention to the fact 
that the microbes of sour milk are antagonistic to the microbes of putre- 
faction, the use of various cultures of the specific lactic acid bacillus, 
known as the Bacillus Bulgaricus, has come much into vogue in the treat- 
ment of intestinal putrefaction. There are many varieties of lactic acid 
bacilli tablets on the market for direct ingestion or for the preparation of 
a lactic acid milk; but none of these have the efficiency or produce the 
palatability of milk which is common to the true Bulgaricus preparation 
known as liquid lactobacilline. One small bottle or tube a day of this 
fluid (half a teaspoonful) is the average dose. The liquid may be taken 
in milk or water. It is remarkable how soon the stools lose their putrid 
odor, 'the tongue becomes cleaner, and the breath sweetened, after a few 
days’ administration of the lactobacilline. The signs of autointoxication 
disappear slowly, and, therefore, for curative and hygienic purposes it is 
advisable to continue the use of the lactobacilline more or less continuously 
for several months. Meanwhile, if the patient’s condition improves stead- 
ily, easily digestible albuminous foods, like eggs, tender, well-cured ham, 
chicken, fish and oysters may be permitted, along with green vegetables 
and fresh fruit. 

Of course, to what extent a proteid diet for the apparent needs of the 
body without intestinal putrefaction can safely be resumed will depend 
upon the amount of ethereal sulphates found in the urine, as well as the 
excess of indican and similar derivatives. 

Elimination. — Purgatives are naturally resorted to at the outset in 
cases of intestinal autointoxication, but some authorities claim that they 
often intensify the symptoms. Says Abrams : ‘‘They remove the intes- 
tinal epithelium and mucus, which practically act as barriers against the 
absorption of enterotoxins.” In weak and delicate individuals, especially 
in neurasthenic cases, the habitual recourse to drastic cathartics may 
cause considerable distress, faintness or vertigo and increase of the ner- 
vous symptoms. Indeed, it has been the writer’s experience in numerous 
oases of intestinal autointoxication to find a continuance of the symptoms 
associated with diarrhea. As Strassburger has shown, retarded bowel 
action rather indicates diminished decomposition products which nor- 
mally stimulate the intestinal action. So that, it is not unlikely that some 
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cases of intestinal antointoxieation ave due to increased peristalsis of tlie 
upper bowel. To diminish this hyperactivity of the bow^el the fluidextract 
of coto, in doses of ten to fifteen drops after each meal, has been recom- 
mended. If cathartics are used, then the salines alone are indicated, espe- 
cially the phosphate of sodium or an aperient mineral water. The vegr 
etable cathartics, such as aloes, cascara, podophyllin, colocynth, etc., 
operate upon the lower portion of the colon mainly, whilst self-poisoning 
arises, as a rule, in the small intestine. 

In very acute cases of toxemia with violent and dangerous symptoms 
elimination may be necessary by means of venesection, particularly where 
there is evidence of involvement of the kidneys. 

Elimination and neutralization of the gastrointestinal poisons is ef- 
fected empirically by the age-long use of calomel. It may be given in 
one large dose of three, five, or ten grains, followed by a saline laxative ; 
or, in cases of moderate severity, in small divided doses at intervals of 
one-half hour or hour until about one grrain has been administered. 

Should there be impaction of feces in the colon, sigmoid, or rectum, 
high enemata of soap and water, with or without glycerin, should be re- 
sorted to. In cases of chronic intestinal autotoxemia the weekly, bi- 
weekly, or, at times, even daily use of colonic flushing by the postural 
method is to be recommended. In fact, as a health measure for the aver- 
age individual, who generally eats more than he needs at any rate, and who 
is often more or less constipated, flushing of the colon once or twice a 
month is a very beneficial procedure in preserving vigor and vitality and 
sustaining efficiency and good spirits in one’s daily life and work. [Ex- 
amination of the colon by palpation and percussion not only shows whether 
the colon is full or empty, but also where the fecal matter is lodged. — 
Editor.] 

Xext to be thought of is removal of poisons which have been ab- 
sorbed in the circulation. To provoke perspiration was the method of 
antiquity by the use of hot drinks, wrapping in hot sheets or blankets, and 
the administration of Dover’s powder, spirit of Mindererus, and hot 
lemonade. It is questionable, however, whether the resultant diminution 
in the quantity of urine does not retard the elimination of toxic products 
through the kidneys. It is the kidneys chiefly that eliminate toxic sub- 
stances of gastrointestinal origin, and the drinking of cool water and the 
application of cool bathing aid elimination by increasing the renal secre- 
tions. In some eases it has been found efficacious in relieving the general 
malaise and depressions accompanying the intoxication, when feasible, to 
start perspiration with a short bath of from three to eight minutes in an 
electric light cabinet. This should be followed, however, by brief cold- 
water rubs or slaps ; or a vapor bath may similarly be used. Even with 
this treatment, where a profuse perspiration has followed uncontrollably, 
I have known the apparent resultant concentration of toxins in the blood. 
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owing to deficient renal secretion, to produce severe frontal headaches 
lasting for four or five hours thereafter. Sometimes autotoxemic patients 
suffer from marked nervous restlessness and sleeplessness; and in such 
eases relief is usually obtained by having the patient immersed in a 
neutral bath for thirty to forty minutes, then given a quick alcohol rub 
and returned to bed. 

Perhaps there is more effective measure in both the relief and cure 
of chronic intestinal autointoxication associated with atony and dilatation 
of the colon and the accumulation of enormous quantities of fecal matter 
than the therapeutic application of the coloclyster. By this means it is 
possible to introduce the largest quantity of water which the colon can hold 
without overdistending it. In the ordinary enema it is difficult to intro- 
duce more than a pint or two of water, and this is usually taken in a sit- 
ting position, so that rarely more than the rectum and lower portion of 
the sigmoid are reached. When the patient is placed in the knee-chest 
position or in the Sims’ position, the amount of liquid may be increased 
to four or even five or six pints without causing any inconvenience to the 
patient. It is the habit of the author to instruct patients to hang the two- 
or three-quart bag of a fountain syringe about five feet above the floor; 
then have the patient lie on the left side, without a pillow for the head, on 
a blanket placed on the floor, with the face turned toward the wall ; then 
introduce the small rectal nozzle and let the water run until a sense of 
fulness, or even slight discomfort, is felt over the region of the sigmoid 
and descending colon. The patient is then told to pinch the rubber tube, 
turn over on the back and (with the head low) let another instalment of 
water run into the bowel until another sensation of fulness or possibly 
cramping is felt, and the conducting tube again pinched and held while 
the patient makes another turn, and this time upon the right side. A third 
flow of water is then permitted, until the pressure within the bowel can 
no longer be tolerated; then the flow is stopped. After removal of the 
nozzle from the rectum the patient is instructed to keep the knees and 
thighs bent and gently to oscillate the body from right to left and back 
again several times, at the same time rubbing the abdomen in a circular 
fashion with one hand. In this way the colon is flushed from rectum 
to cecum, the flexures are distended, accumulations and old incrustations 
of dried, sticky fecal matter are loosened and removed with the gushes 
from the bowel which ensue when the patient arises to solicit relief on the 
closet. In the knee-chest position the action of gravity is still more helpful 
in completely filling the colon. This treatment is also beneficial in 
catarrhal and membranous forms of colitis. 

The introduction of very hot water into the colon increases blood 
pressure, improves and accelerates the heart action, and produces a marked 
effect upon the renal secretion. A temperature of 110° to 120° has been 
found much more effective in increasing renal secretion than a lower tern- 
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perature. After colonic flushing, even within an hour or two, a large 
quantity of clear urine is frequently passed. The author has observed 
personally in a number of instances. 

In aggravated cases of habitual constipation in autointoxication a free 
coloclyster may he administered once daily for a week or ten days, or even 
longer, surely as long as gaseous distention of the bowels and fetid flatu- 
lence are complained of. It is best to have these colonic flushings given 
at night, so that the patient may rest and sleep without a sense of weak- 
ness. Occasionally, after the hot water has been introduced and dis- 
charged, a pint or two of water at from 70° to 85° should be injected, as 
a tonic bath, to stimulate the colon and rectum, by exercising the muscular 
structures and energizing the controlling nerves and nerve centers in the 
bowel wall. 

The graduated enema is very rationally and rightly recommended by 
Kellogg as an exceedingly useful mode of overcoming the enema habit by 
weaning the bowel from the frequent necessity of distention with warm 
water in order to provoke an evacuation. Each day the amount of water 
is diminished and the temperature lowered. “Beginning with three pints 
of water at a temperature about that of the body, the amount of warm 
water introduced each day is diminished by half a pint, one-fourth pint 
of cold water being added, making the total amount of the fluid one-fourth 
pint less each day. At the end of the twelfth day the enema will consist 
of four ounces of cold water.” 

Sometimes a preliminary clearing of the rectum is necessary, by means 
of a simple, enema of warm water, before the high injections are begun. 
In acute cases of autotoxemia the colonic flushing may be repeated after 
resting intervals of an hour or two until evidences of improvement are 
distinct : the pulse becoming fuller, the headache and delirium disappear- 
ing, the dry mucous membrane becoming moist, and the general appear- 
ance favorable. It is quite usual to note at the same time a marked re- 
duction of fever. 

Abrams suggests in some cases the double-current method of colonic 
irrigation, which permits of continuous irrigation and allows the small 
intestine to evacuate the contents into the lower bowel. Either Boden- 
hamer’s or Kemp’s rectal irrigators have been found useful for this pur- 
pose. Various antiseptics have been suggested in connection with irriga- 
tion of the colon, such as the following: potassium permanganate (10 
grains to the pint) ; formalin (2 or 3 drops to every 2 or 3 ounces of the 
irrigating fluid). In cases of marked debility a simple salt solution may 
be used for irrigation purposes. 

Intestinal Antiseptics. — There is no known general antiseptic treat- 
ment directed to neutralizing the intestinal toxins as they may occur in 
the blood. We are left, therefore, to seek measures to neutralize the 
poisons as they may occur in the Iximen or mucous surface of the bowel. 
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Whether or not certain so-called intestinal antiseptics are really efficacious 
in the treatment of intestinal autointoxication has not been fully decided. 
That they may at times be at least partly beneficial in antagonizinj^ poisons 
already formed within the bowel, and that they may be distinctly useful 
in inhibiting a profuse and dangerous growth of bacteria, cannot be 
denied. On the other hand, the problem is to be able to apply antiseptics 
strong enough to destroy bacteria without at the same time injuring the 
intestinal mucous membrane, and, likewise, at the same time destroying 
the innocent germs which are concerned in digestion. 

If intestinal antiseptics are to do any good they must possess slight 
solubility and be, therefore, slowly absorbed, so that they can traverse the 
length of the intestines. Some writers doubt efficacy of intestinal anti- 
septics in toto, maintaining that there is no proof that they diminish the 
quantity of ethereal sulphates in the urine, or the quantity of indican. 
The experience of others is quite to the contrary, and leads many to 
affirm a marked benefit following upon the administration of intestinal 
antiseptics. The condition of the stomach and kidneys should certainly 
be carefully regarded, as some of the antiseptics commonly used are 
somewhat irritating, if not nauseating and disturbing to digestion; but 
also, as with some of the synthetic products containing salicylic acid and 
phenol, may be distinctly deleterious to kidney function and structure. 
Among the most useful of the intestinal antiseptics are naphthalin, thymol, 
the phenolsulphonates, subnitrate and salicylate of bismuth, salol or phenyl 
salicylate, and hexamethylenamin. Beta-naphthol, in doses of two or 
three grains, combined with a sixth of a grain (0.01 gm.) of thymol and 
two or three grains (0.15 gm.) of bismuth salicylate, and an eighth of a 
grain (0.008 gm.) of podophyllin, have been found useful, administered 
three or four times a day in soluble capsules. Salol may be given in five- 
grain doses every three or four hours. Drotropin (hexamethylenamin) is 
best given in simple watery solution, in five- to ten-grain (0.30-0.60- 
gm.) doses, with the simultaneous drinking of a tumblerful of water. 
The phenolsulphonates of zinc and sodium are also of recognized 
benefit. 

TREATMENT OF CONDITIONS AND SYMPTOMS ASSOCIATED 
WITH INTESTINAL AUTOINTOXICATION 

Habits of Living. — ^While it is true that in some rare instances a 
hereditary predisposition to the formation of intestinal autotoxins due to 
bacteria is met with even under conditions of ordinary dieting and 
moderate living, nevertheless it is most often the case that autotoxemic 
symptoms are the result of ill-adjusted habits of eating and exercising 
which are acquired under the stress and strain and irregular habits gen- 
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erally of modern civilization, especially as regards life in our big cities. 
That the whole subject of autointoxication of intestinal origins is becom- 
ing increasingly important is due to the fact that more and more people 
complain of work being irksome; that one rises in the morning not feel- 
ing refreshed ; that the ''tired feeling” and general debility is so pre- 
dominant, and that the spirit of indifference and laziness generally appears 
to be on the increase. These prevalent symptoms are not by any means 
always due to brain fag, or to overwork or age, or even to worry and 
habitual fear, which are the curse of so many individuals. On the otiber 
hand, the physician who studies the physical condition and habits of his 
patients, even when they are not seriously ill, will not have to look far 
to find the proof that autointoxication is the underlying cause of these 
maladies. It is remarkable how soon improvement results when many of 
these patients are treated specifically and systematically by preventive and 
regulative measures of eating, exercising, bathing, and rigid attention to 
the eliminating functions. Many men in municipal life who eat the char- 
acteristic American breakfast of sausage and hot cakes, steaks and chops 
with fried potatoes, all washed down with copious draughts of strong 
coffee, will not wonder that their moiming hours pass heavily, that they 
feel dull and listless, or irritable, while they sit jfor the whole forenoon 
in an office chair, get no exercise, and sometimes smoke strong cigars while 
attending to business. They have no chance to eliminate the toxins and 
earbon-dioxid accumulations. Again, some men not only eat too heavy a 
breakfast, but a nitrogenous and full midday luncheon, and there is an 
afternoon repetition of the forenoon’s experience. A full or full course 
dinner at night adds still more strain upon the emunctories; and, later 
still, an after-theater supper adds insult to injury and provokes such an 
accumulation of toxins that nature’s rebellion is not to be wondered at. 
The lassitude after a heavy meal is due, among other things, to the re- 
sorption of toxic peptones. ISTot infrequently I have met with instances 
where the best thing that happened to individuals who had fairly gorged 
themselves was an attack of violent vomiting within an hour after the 
heavy meal; otherwise severe intestinal autointoxication might have re- 
sulted. As a rule, people who overeat, especially heavily of nitrogenous 
food, at the same time drink too little water, so that their kidneys are 
habitually clogged with retention products. Thus are sown the seeds of 
rheumatism, gout, cardiovascular and renal diseases. 

As a general measure to prevent retention of earbon-dioxid and in- 
testinal toxins not only should the diet be reduced and regulated according 
to the principles already laid down, but exercise in the open air or with 
undergarmented bodies in well-ventilated rooms should be strictly insisted 
upon. The various body-bending exercises with deep inspiratory and 
expiratory chest movements, bathing exercises, sawing and chopping 
wood, goK, walking, tennis, Indian club and dumbbell exercises, boxing, 
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and fencing are all to be recommended to promote normal intestinal diges- 
tion and prevent formation of toxic decomposition prod nets. 

In the dietary, emphasis should he laid, of course, upon the elimination 
of all meats for breakfast except the occasional use of fresh fish or a bit 
of crisp bacon. The breakfast should consist, preferably, in order of 
sequence, of a cup of hot water with a little lemon juice added, drunk 
about ten or fifteen minutes before eating ; then a cereal ; tlien an egg or 
two, soft boiled or poached or shirred, or in the form of an omelet, but 
not fried ; a roll and butter should be eaten at the same time ; either cooked 
or raw fruit in season should go with practically every breakfast; some- 
times raw fruit is better tolerated by the stomach after than before break- 
fast. For the luncheon and dinner sandwiches, the green vegetables, fruit 
and nut salads, and the lighter desserts are all allowable. Heavily spiced 
meat preparations, such as croquettes and deviled dishes, should be 
tabooed in particular. In this way intestinal putrefaction soon becomes 
markedly diminished, elimination is rendered freer, the patient feels 
lighter, brighter, more energetic, hopeful, and cheerful than ever. Water 
is prohibited at meals except in small sips. Alcohol is forbidden. The 
morning cold slap-bath, for a minute or two, adds tone to the circulation 
and skin elimination. After becoming accustomed to water used in this 
way for a summer and winter season, morning immersions may then be 
practiced in water at a temperature of 85° or 90°, to begin with, and 
gradually taken colder to about 75°, as long as the reaction, as shown by 
the increased color of the skin, promptly follows. Wide-mesh underwear, 
either linen or cotton, should be worn summer and winter, simply in- 
creasing the weight of the fabric for very cold .weather. Alkaline mineral 
waters should be recommended, such as Vichy, Nuvida, and the Laurentian 
water of Canada. 

Habitual Constipation. — Closely associated with unhygienic habits of 
eating in the production of intestinal autointoxication are habits of con- 
stipation. The absorption of poisons from the latter cause has given rise 
to the term copremia, which, however, has lost its current expression in 
the substitution of the phrase intestinal autointoxication. For, it is un- 
doubtedly true that such symptoms may arise from a slow passage of feces 
through the intestines, by giving more time for the absorption of the 
products of bacterial decomposition. What the precise poisons are which 
produce autointoxication in constipation is not yet definitely known. We 
must recognize the fact that constipation alone is not always responsible 
for the symptoms of autointoxication : some individuals are unaffected 
by prolonged retention of large quantities of feces ; in others a postpone- 
ment by a few hours of the daily evacuation at once causes considerable 
discomfort. Also, some individuals seem to become autointoxicated unless 
they have two or even three bowel movements daily. 

Should localized pain be manifest in certain cases of habitual consti- 
45 B 
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pation -witli autointoxication it is not improbable that a stercoral ulcera- 
tion has been produced by the retained feces. In such cases, naturally, 
the raw surface has lost the defensive epithelium of antitoxic function and 
also permits more rapid absorption of the poison. Again, cases of con- 
stipation with autotoxie symptoms may have associated liver disease to 
account for the latter; or an intestinal indigestion may account for the 
symptoms of autointoxication which the constipation alone might not pro- 
duce. In short, it is of prime importance to keep the bowels regular in all 
chronic diseases, whether functional or organic, because of the tendency 
to aggravation of symptoms by constipation in those who are thus more 
susceptible to its intoxicating effects. IsTot infrequently we find in the 
course of such diseases as typhoid fever, tuberculosis, and practically in 
all infectious diseases a rise of temperature or a retardation in the drop 
of fever to be due to a constipation autointoxication. 

Space forbids even an outline description of the treatment of the mul- 
titude of symptoms due to autointoxication from habitual constipation. 
It must suffice here to indicate briefly some of the disorders which sire 
thus attributed to or aggravated by autointoxication from this source. Of 
diseases of the alimentary tract chronic catarrhal colitis, with or without 
ulceration, mueomembranous colitis, appendicitis, enteroptosis, as well as 
intestinal indigestion, are the most important. Bouchard attributed to 
dilatation of the stomach many cases of autointoxication. The association 
of intestinal flatulence with habitrial constipation is a frequent evidence 
of the development of decomposition products giving rise to symptoms of 
autointoxication. In cases of prolapse of the bowels the relief of this 
condition along with the constipation causes a subsidence in symptoms 
of autotoxemia as well. The treatment of enteroptosis is thus often the 
primary course in the treatment of an associated toxemia secondary to 
the motor insufficiency common to this malady. 

As the dominant part of a general condition a visceroptosis will need 
attention directed to those environmental factors which are responsible 
for the production of the affection, characterized as it is by evidences of 
physical decline, laxity and debility of fiber, involution, and often a neu- 
rotic degeneracy. The excesses and irregularities of living, education, 
amusements, and the like have to be checked ; the defensive, adaptive, and 
recuperative powers generally strengthened, and augmented if possible. 
Proper abdominal support obtained at the same time, the bowel tone im- 
proves, and intestinal stagnation and consequent toxemia diminish and 
disappear accordingly. 

In the author’s experience chronic catarrhal appendicitis with consti- 
pation is a very common cause of symptoms of intestinal intoxication. 
The removal of the appendix is invariably followed by improvement in this 
respect and as regards intestinal digestion and the general assimilation. 
This holds true even where a constipated tendency still remains. 
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The Liver. — ^Whero constipation is associated vitli sym])torns of 
catarrhal jaundice it is not improbable that autointoxication of intestinal 
origin is to blame for the jaundiced condition. 

Atrophic cirrhosis of the liver has been attributed too much to alcohol- 
ism. While alcohol produces fibrous changes in the liver, it is probable 
that more cases of cirrhosis are autotoxemie than alcoholic in origin, par- 
ticularly as constipation is usually a prominent associated condition. Ex- 
periments by Boix showed that the various acids and eresols of intestinal 
fermentation and putrefaction, as well as the toxins manufactured by 
various bacteria, including the colon bacillus, could produce atrophic cir- 
rhosis of the liver. In the normal state the liver resists these poisons. If 
it becomes enfeebled or is already congenitally weak, toxic action takes 
place and hepatic cirrhosis by autoinfection of gastrointestinal origin 
supervenes. The so-called enlarged dyspeptic liver is more affected by con- 
gestion than cirrhosis, and varies in size according to the attacks of indi- 
gestion. In time, however, this simple enlargement may become trans- 
formed into a true cirrhosis, due to the absorption of the poisons from a 
constipated intestinal tract by a liver which is steadily losing its capacity 
for dealing with them. 

Several cases have been described by English writers in which periodic 
or cyclic attacks of severe vomiting with great prostration and fever were 
associated with constipation; the urine was scanty and contained aceton 
and diacetic acid, also indol during the paroxysms. While cyclic vomit- 
ing very often depends upon acidemia there are undoubted cases where the 
conclusion must be that the attacks result from active intoxication in the 
portal area from absorption of intestinal toxins. 

Eorchheimer has observed associated with chronic intestinal autointoxi- 
cation and fecal accumulations in the colon Riggs’ disease of the mouth 
as a frequent symptom. This condition has improved under treatment 
directed to regulation of the bowels, flushings of the colon, and the use 
of an antiputrid diet. 

Circulatory Disorders. — Constipation vdth autointoxication is respon- 
sible for many instances of palpitation of the heart, particularly in neu- 
rotic individuals. Various vasomotor disturbances, such as coldness of the 
extremities, flushings of the head, and vertiginous attacks are ascribable to 
the autointoxication produced by constipation. 

Daily demonstration is met with in modem medical practice of the 
subtle but sure effect which gastrointestinal poisons have upon the devel- 
opment of hypertension in the arteries, later leading to actual arterio- 
sclerosis. Metchnikoff believes that his experiments with paracresol and 
indol show that these substances are capable of inducing chronic lesions 
of the nature of sclerosis. Such lesions are the very ones that are encoun- 
tered most frequently in senility. It seems to be established beyond ques- 
tion that the colon bacillus and other bacteria produce poisons which can 
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be absorbed by tlie normal ■u’-alls of the intestines and are capable of in.- 
dueing insidiously serious lesions in the arteries, kidneys, liver, heart, etc. 
It is in these eases that the systematic and continiious use of Bulgarian 
lactic acid bacilli in milk preparations is especially indicated. 

Anemias. — It is not so long ago that chlorosis was attributed to gastro- 
intestinal intoxication due to fecal accumulations and habitual constipa- 
tion. While this theory has been disproved there is no doubt that per- 
nicious anemia and perhaps some cases of secondary symptomatic anemia 
are due to hemolytic agents of toxic nature absorbed from the alimentary 
tract and entering into the portal system. It should be recognized at the 
same time that constipation may aggravate a chlorosis by autointoxication. 

Metabolic Disorders. — To what extent precisely the commoner diseases 
of nutrition are due to the absorption of gastrointestinal toxins we do not 
know; but that they operate in the production of such chronic affections 
as rheumatism, gout, diabetes, and obesity is not to be doubted. This 
statement is enforced by the frequent occurrence of constipation in these 
diseases. Wasting of the body, even to emaciation, may also be ascribed 
to unhygienic bowel habits, constipation, and excessive katabolism result- 
ing from intestinal autointoxication. In all such eases a diet arranged ac- 
cording to the requirements of the particular disease relieves the con- 
stipation and at the same time the associated autointoxication which tends 
to make the development of the nutritional disorder persistent. 

Whether the causes of intestinal autotoxemic arthritis are specific or- 
ganisms, or excessively abundant nonpathogenic bacteria absorbed into the 
blood, or metabolic chemic irritants of abnormal digestion, the practical 
therapeutic indication remains that intestinal asepsis is to be aimed for 
by regulation of diet and proper attention to the evacuations. Clean, un- 
adulterated, fresh nonfermenting and notputrefying food only should be 
allowed, avoiding particularly excess of starches and sweets, such as pas- 
tries, sweet and "white potatoes, griddle cakes, oatmeal, cake puddings, 
fancy icing and layer cakes, syrupy preserves, and the like; also such 
meats as mutton, fresh pork, sausages, croquettes, deviled meats, cold- 
storage chicken and eggs, etc. 

Arthritis of intestinal origin may not infrequently be proven by the 
therapeutic diagnosis of almost immediate relief of pain by intestinal 
lavage, free purgation, and dietetic management. Cases are by no means 
rare that show undoubted connection between arthritic symptoms and in- 
testinal toxemia due to fecal accumulations and impactions, ■ relief having 
been obtained by daily physiologic salt solution enemata, by the postural- 
gravitation method. Patients with arthritis who respond to intestinal 
treatment habitually eat a little more than their digestive tract is able to 
properly care for, and intestinal putrefaction occurs with them in conse- 
quence very frequently and excessively, yet subject to usual fluctuations. 
It is in these cases of chronic rheumatic, gouty, and rheumatoid arthritides 
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that long-continiiecl methods of diminishing the formation and absorption 
of intestinal toxins is specially needful for any degree of substantial im- 
provement. Besides the relief of constipation there must be modifica- 
tions in the diet, intestinal antisei)ties, lavage of the stomach and colon, 
abdominal massage, and, at times, electric applications, particularly of the 
sinusoidal current. Some practitioners find a reliable ])i*eparation of eol- 
chiein to be distinctly useful in the treatment of gout associated with 
underlying constipation and intestinal toxemia. 

Respiratory Disorders. — There is justification for believing that some 
cases of acute dyspnea are of toxic gastrointestinal origin Avhere constipa- 
tion is extreme at times, or more or less chronic. Asthma and emphysema 
are certainly aggravated in connection with dyspneic attacks if they are not 
directly produced by intestinal toxins. I have seen the fever and shortness 
of breath in eases of pneumonia promptly improved in stubbornly consti- 
pated individuals by a thorough evacuation of the bowels; the toxemic 
symptoms having been apparently more intestinal than pncumoeoccic in 
causation. In the care of tuberculosis it is my belief that not sufficient 
systematic attention is paid generally to the condition of the alimentary 
canal and the prevention of bowel accumulations wuth resultant intestinal 
autointoxication. Many cases of pulmonary txiberculosis are relieved de- 
cidedly as to fever, bodily force, mental attitude, and functional vigor 
throughout by colonic flushing. Indeed, intestinal autoinfcction seems in 
many cases to retard progress in gaining weight and strength as much as 
the mixed infection which is so frequently met with as a complication of 
the primary tuberculosis. 

Nervous System. — Gastrointestinal intoxication is held to be respon- 
sible for a large number of disorders of the nervous system in which con- 
stijiation is simultaneously a constant feature. Among these may be men- 
tioned migraine, neuritis, epilepsy, psychasthenia, neurasthenia, myas- 
thenia, dementia, certain psychoses, and even paralysis. In such disorders 
the evidence of intestinal toxemia appears in the recognition of dietetic 
errors, the occasional occurrence of acetonuria, toxicity of the urine and 
perspiration, and often the excessive elimination of aromatic sulphates. 

Headache is one of the most common symptoms of constipation of the 
habitual type. Persons who are subject to headaches from other causes 
are particularly liable to suffer when they are constipated and autointoxi- 
eated. In these patients at times relief can be obtained only by thorough 
lavage of the colon. 

Neuralgia is undoubtedly produced by intestinal putrefaction in cer- 
tain individuals of constipated habit. 

Patigue of body and mind, out of all proportion to the actual amount 
of exertion put forth, may often be relieved by treating the underlying 
constipation and autointoxication by purgation and colonic flushings. In- 
somnia, nightmare, and, in children, grinding of the teeth and night ter- 
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rors, are also snbjeet to intestinal toxemia, particularly in tibose of neurotic 
predisposition. Patients suffering from neurasthenia, melancholia, hypo- 
chondriasis, and allied conditions are much more sensitive to the toxic 
effects of intestinal putrefaction than are those who have a normal nervous 
system. There is here illustrated a vicious circle: that is, depressed con- 
ditions of the nervous system very readily lead to constipation and autoin- 
toxication; and the latter condition, in turn, aggrava1;es and excites the 
nervous symptoms. 

It is in cases of psychasthenia and neurasthenia especially where it is 
necessary to follow systematic cleaning out of the bowel, along with what- 
ever treatment may be indicated in other lines, such as massage, baths, 
electricity, and the like. No matter what other treatment may be applied, 
a successful issue is not obtainable unless the usually associated intestinal 
autointoxication is at the same time radically overcome. 

Vertigo and tinnitus aiTrim have been noted as prominent symptoms 
in undoubted cases of intestinal toxemia that have been relieved within an 
hour where lavage of the colon has been practiced. 

Although it has not as yet been definitely proven that epilepsy is due 
to gastrointestinal intoxication it is increasingly probable that some obscure 
poison or poisons generated in and absorbed from the intestinal tract are 
responsible for a large number of the cases. It is certainly true that epi- 
leptic patients treated dietetically and medicinally along these lines do im- 
prove as to frequency and severity of convulsive attacks. 

Herzfeld affirms positively the excellence of quinin hydrochlorid in 
0.5-gm. doses (one or two) in the preventive treatment of migTaine and 
anaphylaxis associated with gastrointestinal intoxication. 

Ocular Affections. — ^Eisley, De Schweinitz, Ziegler, and other well- 
known oculists have shown conclusively that the intestinal tract is often 
the source of autotoxemias which are directly or indirectly responsible for 
such ocular diseases as blepharitis, keratitis, iritis, and certain neuroretinal 
lesions. In connection with the absorption of intestinal toxins from putre- 
factive decomposition it has been found in some instances that prolonged 
constipation is liable to cause recurrent intraocular hemorrhage. These 
eye conditions can be relieved only by the most studied attention for a 
long time to the correction of gastrointestinal errors by dietetic, digestive, 
antiseptic, and purgative measures. Even in so mild a symptom as occa- 
sional nrnsccB volitantes it is advisable to relieve a constipation and signs 
of putrefaction which are not infrequently associated. 

Cutaneous Disorders. — It is a common observation that urticaria, ery- 
thema, and angioneurotic edema, as well as pigmentation of the skin, espe- 
cially around the eyes, may all be due to intestinal autotoxemia, with or 
without chronic constipation. Some of the eczemas are likewise of gastro- 
intestinal toxic origin in children as well as in adults. The recent doc-: 
trine of anaphylaxis as applied to the alimentary canal rationally explains 
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the marked affinity for putrefactive substances which the skin manifests in 
those having systems peculiarly sensitized to certain articles o£ diet, such 
as strawberries, cheese, crabs, clams, pork, veal, buckwheat, etc. 

Psoriasis is a typical example of chronic skin disease where the avoid- 
ance of meats (proteids) is a sine qua non for successful results. This 
means that intestinal putrefaction is reduced to a minimum if not pre- 
vented altogether. 

Some authorities maintain that dipsomania may be excited by an acute 
intestinal toxemia ; and it is true that a helpful element in the treatment 
of alcoholism in its various forms consists in vigorous and sometimes 
heroic measures directed to cleansing the lower bowel. 

In the treatment of the uncontrollable vomiting of pregnancy it should 
not be forgotten that this symptom may be due to the absorption of intes- 
tinal toxins. 

Tynch, of New York Oity, has recently pointed out a relationship be- 
tween chloroform post-anesthetic poisoning, due to autointoxication instead 
of sepsis as was previously supposed. 

In the way of final dietetic sugg’estions to aid in keeping the bowel 
movements regular, soft, and free, and to reduce as much as possible the 
tendency to putrefactive changes within the intestine, the following articles 
should be given frequently and abundantly: Graham and rye bread, but- 
ter and olive oil, fresh, luscious fruits, buttermilk, cider, beer, green corn, 
cabbage, caulifiower, carrots, cress, celery, lettuce, sauerkraut, onions, 
spinach, honey, marmalade, salt herring, milk sugar, old-fashioned mo- 
lasses, prunes, dates, figs, raw and cooked apples with the skins, English 
walnuts, etc. 

In the prevention of the chronic degenerative diseases of modern civ- 
ilization the early detection and energetic and constant regulation of auto- 
toxemic tendencies and processes is bound to play a predominant part; 
and the control of these will largely depend upon the control obtained in 
preventing and treating successfully the abnormal bacterial and chemical 
decompositions, and the disorders of the gastrointestinal tract. 



III. CONSTITUTIONAL DISEASES 

CHAPTEK I 

DISEASES OF THE MUSCLES 
Ohaeles Lymaw GtEEENE 

VARIOUS FORMS OP IVIVOSITIS 

1. Acute Polymyositis 
(JDermatomyositis — Pseudotrichinosis') 

First described by C. "Wagner as dormatomyositis in 1S86, this dis- 
ease presents a peculiar combination of almost univei'sal progressive in- 
terstitial myositis of high grade, with a considerable fever (104° F.), 
severe pain, acute tenderness, marked and ultimately complete dis- 
ability, edema and redness of the overlying skin and involvement of the 
subcutaneous tissues. The muscles show more or less marked induration. 

The onset is usually gradual, with the usual symptoms of an acute 
infection, but lacking chill and high fever. 

This stage is succeeded by severe cramplike pains and marked tender- 
ness in the affected muscles. 

The disease usually attacks the proximal muscles, first of the uppei’, 
later of the lower extremities, and extends distally. 

The tongue, muscles of deglutition, ocular muscles, diaphragm, and 
accessory muscles of respiration usually escape. 

Oases have been reported by a number of clinicians, and the disease 
seems to represent a distinct clinical entity. Mild cases occur in which 
but few or even one muscle alone may be affected. 

The spleen is usually enlarged, and albumin may or may not be 
found in the urine. 

The specific cause is unknown, but its infectious nature seems to be 
clearly indicated. 

It is unlikely to be confounded with any ailments save polyneuritis 
and trichinosis. From the former it is easily distinguished by the seat 
and distribution of its pain and tenderness. From the latter, by its ap- 
684 
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pearance as an isolated case, the absence of eosinopliilia and of parasites, 
and the rarity of eaidy iiivolveiueut of the eyelids, jaws, or lui'ynx. 

Examination of the hlood, the stools, and of a bit of the muscle itself 
will also serve in any case of peculiar difficulty, and such a procedure 
must often be essential to an unequivocal diagnosis. 

The prognosis is gTave in severe cases, good in the case of limited 
lesions. The disease seldom subsides within a period less than a inonth 
or six weeks, may endure for months or become chronic and last for one 
or two years. 

Cases in which the symptoms are more trivial and evanescent are 
reported but seem atypical and, in many respects, dubious. 

Treatment. — Lenhartz and Stinzing advise the hot, dry packs, sup- 
port, elevation, and relative immobilization of the affected members. The 
use of cotton packing and light bandaging to secure warmth and, if pos- 
sible, exert gentle continuous pressure is desirable. 

Aside from these means relief of any persisting pain must be sought 
through the use of aspirin, salipyrin, phenacetin, antipyrin, or salicylates 
and morphin may be employed if other means fail. In persistent or 
chronic cases massage is valuable, as are faradization and galvanization of 
the mirscles affected. 

[In one case of dermatomyositis, collargoliim given in suppository 
seemed to have the most remarkable effect, the patient recovering. — 
Editor. ] 

A weakened heart may require appropriate stimulation, and a gen- 
erous diet as soon as the fever will permit. 

2. Syphilis op the Muscles 

Disease of the muscles of luetic origin may be encountered, either in 
the secondary or tertiary stage of syphilis. In the former it may take 
the form of a peculiar swelling, and later induration, circumscribed, or 
diffuse infiltration of certain muscles, associated with little or no tender- 
ness on pressure, save that obtained over the point of attachment of the 
tendon. Fever is usually present, but seldom or never high. Spontaneous 
pain and tenderness are alike absent in the muscle itself. It is peculiarly 
likely to select the biceps or the rectus femoris as its seat and to appear 
later in the secondary stage or the earlier months of the tertiary stage 
of the disease. The muscle tendons may be involved either during the 
secondary or tertiary stage, and the irritative form may closely simulate 
acute rheumatic tenosynovitis. 

Muscle syphilomata are almost painless circumscribed luetic tumors 
limited strictly to the muscular tissue, and appear during the tertiary 
period. Under treatment they may disappear without other manifesta- 
tions than the formation of scars, or they may soften and burst outward. 
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The sternomastoid and tongue are the muscles most often affected, 
but, as is well known, syphilis may appear in any muscle, and even in 
the myocardium. 

Treatment. — The treatment is that of syphilis elsewhere in the body — 
mercury or salvarsan. 


3. Peimaey Acute Suppueative Myositis 

Acute suppurative myositis is a rare acute infectious disease character- 
ized by inflammation of a single muscle or of several muscles, terminating 
in diffuse purulent infiltration, localized single abscesses, or multiple 
purulent foci. 

The disease affects but one muscle in about one-half the cases, and 
seldom involves more than two. 

Eirst described in 1869 by Foucault, it has been especially studied by 
Suard, Uicaise, Walther, Brunon, Scriba, Lorenz, and Steiner, while 
certain Japanese investigators, notably Miyake, have added much to our 
knowledge of the disease and reported 250 cases. 

A large literature is now available bearing upon the etiology of the 
disease,' but so far no specific germ' is proven, and the staphylococcus 
pyogenes aureus seems to be most constant in the lesions. Neither has 
any definite portal of entry been discovered, and it would seem that the 
sources of infection may be varied, and that muscle injury and overstrain 
are the chief predisposing factors. 

It affects the male more frequently than the female, is seen chiefly 
in young adults and children, and is encountered usually among the labor- 
ing classes. The etiologic factors are thoroughly discussed in Steiner’s 
admirable article. 

The clinical picture is that of an acute suppurative process. The 
onset is usually sudden with chill or chilliness, fever and sweating, gen- 
eral prostration and bone joint and muscle pains. A swelling soon be- 
comes manifest in the muscles, which are extremely tender and painful. 

In the long muscles the induration is spindle shaped, in the broad 
muscles hemispherical. 

The signs of suppuration soon become manifest in most cases, and the 
treatment is essentially surgical. 

The affected muscles are extremely painful and their tonic contrac- 
tion involves corresponding changes of a fixed character in the position 
of the members or portion of the trunk affected. 

Prompt recognition of the nature of the ailment and appropriate and 
judicious surgical treatment are usually effective and the actual mortality 
is low. 

Atrophy of the muscles or extensive replacement of muscle by scar 
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tissue may eatist more or less marked deformity, knt usually the patient’s 
recovery is uneventful. 

Treatment. — The entire management of the case is surgical. 


4. Secoitdary Stjppuuative Myositis 

It is unnecessary to discuss, under a separate heading, the manifold 
instances of this complication of the acute inf('ctious diseases from 
glanders through the long list embracing erysipelas, typhoid, malignant 
endocarditis, etc. 


5. Tubeeculotjs Myositis 

This is a rare condition occasionally observed in connection with 
miliary tuberculosis and appearing in certain muscles as a diffuse in- 
filtration. 

Such cases represent primary hematogenous tuberculosis of the 
muscles in contradistinction to the secondary forms. 

6. Myositis Fibrosa 

This condition is almost invariably a distinctly secondary process as- 
sociated with simple or septic chronic inflammatory changes in the 
muscles or the neighboring joints. It may play a part in primary or spi- 
nal muscular atrophies or even follow extensive chronic eczema and ulcer. 

Treatment. — The treatment is largely limited to massage, passive 
movements, and orthopedic resources. 

7. Myositis Ossieioans 

This extraordinary disease is a clinical curiosity and its victims among 
the poorer classes are likely to fall into the hands of the side-show and 
dime-museum proprietors. 

The extraordinary pathologic change involves not alone the muscle 
fibers hut the interstitial connective tissue, the aponeuroses, and the 
tendons. 

Injury, chronic disease of the joints, excessive muscular strain and the 
like are usually the antecedent factors. 

A spontaneous progressive polymyositis ossificans may occur and usu- 
ally first develops in youth. In such cases the muscles of the back and 
neck are likely to be first involved. 

The disease passes through stages representing (a) infiltration, (b) 
fibrous deposits, (c) bone formation. 
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Treatment. — Tlie disease is progressive and entirely beyond tbe reach 
of any effective therapy. 

MUSCULAR RHEUMATISM 

{Myalgia) 

The dubious terminology used in relation to this common and pain- 
ful ailment expresses the uncertain nature of our knowledge of its 
etiology and pathology. 

In the domesticated lower animals no less than on men one sees ex- 
amples of muscle tenderness, disability, and pain following exposure to 
cold after overheating or coining on after unusual exercise. One muscle, 
a muscle group, or many muscular areas may be involved. Hence we 
find torticollis (“stiff neck”), lumbago, pleurodynia, stiff shoulders, hips, 
legs, arms, and the like common events in every-day life. 

Such cases arc usually painful only during movement, and in only a 
few instances is there fever. The onset may be either sudden or gradual, 
the duration, usually short, may vary from a few hours to weeks, or even 
months. 

Ho definite cause is positively known, though congestion, inflamma- 
tory, and even exudative changes in the muscles have been suggested, 
though without wide acceptance. That it can occur without a specific 
chronic infection or, indeed, any form of toxemia seems proven. On 
the other hand, it is quite frequently observed in connection with acute 
and chronic rheumatism and chronic gout. In the writer’s experience it 
has been encountered with special frequency in those who have suffered 
from, or are subject to, rheumatism, tonsillar and nasopharyngeal in- 
fections, or chronic disturbances of digestion. 

The diagnosis is seldom in doubt, save in cases simulating trichiniasis, 
and in these the absence of certain leading symptoms of that infection, 
such as edema of the face, involvement of the muscles of mastication, wide 
distribution of the muscular lesions, eosinophilia, and the like, usually 
prevent error. 

It lacks the well-defined tender points, definite distribution, and 
paroxysmal and spontaneous pain of the neuralgias, the joints are un- 
affected, such tenderness as is present is clearly and definitely muscular, 
and pain is markedly increased by putting the affected muscles in action 
and greatly and promptly relieved by rest. Myalgia may accompany 
rheumatism or be associated with neuralgia, in which event the picture is 
far more complicated. 

Treatment. — Myalgias are oftentimes suggestively responsive to anti- 
rheumatic remedies of all descriptions and especially to aspirin and anti- 
pyrin. 

The homely, old-fashioned method of “ironing” the patient’s muscles 
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with hot flatirons over sufiicicnt folds of blankets or towels is an excel- 
lent form of treatment, combining massage with the application of heat. 

Repeated deep puncture with needles is of unquestioned value if 
cleanly done, but all these maneuvers must be combined with rest. 

Counterirritatiou by means of mustard, capsicum, and the like may 
assist a slowly progressing ease, and many authorities advocate hydro- 
therapy, the electric-light bath, ami various forms of electric treatiuents. 

Hydrotherapy combined with massage is of undoubted value in chronic 
eases, as is a nourishing but plain dietary. 

MUSCULAR CRAMPS 

These affect chiefly the calves of the legs, the feet, and less frequent ly 
the other muscles of the lower C'xtremities. They come on suddenly, more 
often at night, and are extremely painful and troublesome. They may be 
only momentary in duration, but often last for from fifteen to thirty 
minutes, and they occur almost wholly in persons suffering from over- 
exertion or some form of acute or chronic intoxication. 

One encounters them in connection with gout, chronic nephritis, dia- 
betes, alcohol, lead, and arsenic poisoning, and in connection with over- 
use of the muscles associated with extreme fatigue. Cholera, typhus, and 
even acute diarrheas or dysenteries are well recognized causes. 

Treatment. — Friction, kneading, and hot applications give most re- 
lief. 

The sudden application of a cold substance to the solo of the foot is 
sometimes effective when other measures fail. 

The cause shoiild be sought and receive appropriate treatment. If due 
to overuse of the muscles a supporting bandage is often of value. 

REFERENCES 

Abram. Suppurative Myositis, Brit. Med. Jour., 1904, ii, 1341. 

Batten. Myositis, Allbutt’s System of Medicine, 1911, vii, 3. 

. Myositis Fibrosa, Trans. Clin. Soc., London, 1903-4, xxxvii, 12. 

Bechtold. Ueber zeitweiser gehaiiftes vorkommen von Endocard. bei AIus- 
kelrheuniatismus. Munch, med. Woch., 1906, xlv, 2189. 

Burley. Subacute Polymyositis, Jour. Am. Med. Ass., 1908, 1, 177. 
Clowe. Acute Primary Polymyositis, Report of a Case, N. Y. Med. Jour., 
1910, cii, 1177. 

Edsall. Metabolism in Relation to Muscular Disorders, Bull. Manila 
Med. Soc., 1907, iii, 17. 

Elliott. Myositis Ossificans Progressiva, Jour. A. M. A., Sept., 1911, 
Ivii, 873. 



690 


DISEASES OF THE MUSCLES 


Foiicanlt. Myositis, Bull, de Soc. Anat., 1869, 506. 

Foreliheimer. Dermatomyositis, Trans. Ass. Am. Phys., xviii, 184. 

Godlee. Myositis Ossificans Traumatica, Proc. Koyal Soc. Med., London, 
1910-11, iv. Surgical Sect., 144. 

. London Lancet, 1911, Ixxix. 

Hepp. Ueber Pseudotricliinose, etc., Berl. klin. Woch., 1887, xvii, xviii. 

Heyerdahl, 0. Blieuniatic Symptoms in Muscles and Fibrous Tissue and 
Massage, Ugeskrift for Lacger, Copenhagen, April 20, Ixxiii, 16, 645. 

Kader. Myositis, Mittlieil. a. d. Grenzgebite d. Med. u. Cbir., 1897, 11, 
617. 

Kaufmann. Myositis, Spezielle pathologiscbe Anat., 1909, 1186. 

Klose. Ueber oino sclene Lokalisation dor Myositis Ossificans Trauma- 
tica, Ztschr. f. Ortliop. Chir., Stuttg., 1911, xxviii, 885-91. 

Knovs^les. ETote on Case of Modular Fibromyositis, Lancet, London, 1911, 
i, 734. 

Ledderhose. Ueber akute Myositis, Strassburg. med. Ztg., 1911, viii, 
127-129. 

Lenbartz. Handbuch der Gesamten Therapie, Penzoldt und Stinzing, v, 
118, 119. 

. Ibid., V, 107. 

and Stinzing. Ibid., 1911, v, 436. 

Loube. Bcitrage zur Pathologic der Muskelrheumatismus, Dent. med. 
Woch., 1894, 1. 

Marcus. Fall vom Myositis ossificans traumatica, Aertz. Sack. Ztg., Ber- 
lin, 1910, xvi, 468. 

Makins. Traumatic Myositis Ossif., Proc. Boyal Soc. Med., London, 
1910-11, Surgical Section, 134-142. 

Miyake. Suppurative Myositis, Mittli. de Grenzgebiete der Med. find 
Chir., 1904, xiii, 153. 

Micaise. Suppurative Myositis, Eevue Mens. Med. et Chir., 1877, i, 51. 

Oppenheim. Lehrbuch der Mervenkrank., 1908, 5th Aufi., i. 

Paros. Myosite Sclereuse du Quadriceps Traitee par la Mecanotherapie, 
Montpelier Med., 1911, xxxiii, 110-113. 

Potiken. Myositis ossif. traum., Hosp. Tid. Kobenp., 1911, iv, 681-705. 

Praag. Myositis Ossif. Circumscripta, Med. Weekfl. Amst., 1911-12, 
xviii, 177-191. 

Salinin. Primary Tuber. Myositis, Sibirsk Vrach. Gaz. Irkutsk, 1911, 
iv, 230. 

Salzberger. Myositis Ossif., Symptomatic Myotomic Disturbances vpith 
Inflammation in Muscles, Berliner klin. Woch., xlvii, 49, 2225-2276. 

Schmidt. Das Problem des Muskelrheumatismus, Med. Klin., 1910, 19. 

Steiner. Dermatomyositis, Bare Muscle Anomaly, Jour, of Experi. Med., 
1903, vi, 407. 

. Myositis, Osier’s Mod. Med., vi, 575-594. 



BEFEHENC'ES 


COl 

Suard. Ifyositc aigiio Suppnro, Dissortation Iiiaii.cjnralo, Enialotnix, 1SS7. 
Tabby, A. H. Toi'ticollis or Wry-uoclc, The l^raetitioucr, Jau., 1U12. 
Ixxxviii, 1, 55. 

Unverriclit. Polymyositis acuta proj^rcssiva, Zcits. f. klin. ^P'd., xii. 
Waetzold. Beitrag z\ir Lelire der Polymyositis, Zeits, f. kliii. Jtli'd., xxii 
Wagner. Perinatomyositia, Deut. Ai-ehiv f. klin. Aled., 188(1-7, xl, 211. 
Zeller. Myositis, Beit, znr klin. Clxii*., xxxix, 1003, 033. 



CHAPTEK 11 


GOUT 

(^Arthrosia Podagra) 

CharXiES Lyman Geeene 

Definition. — An ailment associated witli hereditary or acquired in- 
ability on the part of the orq-anisin of the affected individnal to produce 
and maintain sufficiently active ferments (oxydases and nucleases) to 
bring about those chemical changes in the exogenous and endogenous purin 
bases necessary to the maintenance of good health. 

The most chai*aeteristic clinical features of gout are : 

a. The persistence of uric acid in the blood even under a purin-free 
diet (i. e., eggs, cream, milk, olive oil, and other fats, cheese). 

b. That under such a diet the excretion of endogenous uric acid (that 
not derived from food rich in nucleins but from the patient’s own tissues) 
is abnormally slight. 

c. That during an attack of gout the urinary uric acid content rises 
sharply and promptly falls below normal at its close. 

d. That victims of gout placed uj^on a diet rich in piirin bodies 
(thymus, pancreas, liver, etc.) fail to show the marked increase of exoge- 
nous uric acid excretion by the urine found in the normal individual., 

e. The tendency to uratic deposits in the joint tissues in chronic 
cases and the formation of tophaceous deposits there and elsewhere. 

f. The tendency of the disease to attack metatarsophalangeal joints 
and in acute seizures that of the great toe with peculiar frequency. 

g. The frequency of larval and irregular gout of peculiarly protean 
and baffling symptomatology. 

h. The tendency of the disease to change its form and pass from the 
stage of acute seizures followed by wholly symptom-free intervals to that 
chronic form associated with permanent changes in the joints and other 
organs (kidneys, stomach, intestines, heart, and blood vessels), with 
greater or less impairment of health and strength. 

i. The tendency of the disease to develop its severer manifestations 
after the third decade of life. 
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Etiology. — ^The exact etiology of gout is unknown. 

Inheritance plays a large part, but iiulolcnce and physical inactivity 
with their resulting loss to metabolism arc important factors, especially if 
they be combined with those habits adequate in themselves to excite at- 
tacks, i. e., 

a. Gluttony, or the consumption of large amounts of animal foods, 
highly spiced, rich dishes, and the like. 

b. The overuse of alcohol and tobacco. 

c. Excessive worry and mental strain. 

d. Chronic lead poisoning. 

The investigations of the last decade have thrown a flood of light upon 
the disturbed metabolic processes associated with gout, and added consid- 
erably to our knowledge of its dietetic management, nevertheless, much 
remains to be explained. 

The changes wrought in the purin group through the action of oxygen 
on the one hand and mig on the other evidently lie at the root of the 
deficient metabolism characteristic of this disease. 

The purin bodies derived from the ingested nuclein-rich food, and 
those of the body tissues themselves (nucleins and nucleoproteids) , be- 
come of chief importance in the modern view of gout. 

As H. Liithje, in his admirable article, expresses it, “Under normal 
conditions the greater the nuclein content of the ingested food the more 
marked is the excretion of uric acid by the urine, and in the normal indi- 
vidual the uric acid excretion curve is singularly constant for like condi- 
tions of diet, activity, and body weight, though varying considerably in 
different individuals.” 

In gouty individuals the excretion of both endogenous and exogenous 
uric acid is markedly diminished save during an acute seizure. 

Uric acid is one of the substances belonging to the “purin group” 
which contains also adenin, guanin, hypoxanthin, xanthin, and caffein. 

Purin is represented by the formula 

N - CH 

1 1 

HC C.NH 

II II '^CH 

N - C.N 

By fhe introduction of oxygen or ISTHg, or both, the oxypurins, hypo- 
xanthin, xanthin, and uric acid, or the aminopurins, adenin and guanin, 
are formed. 

The source of the purin bodies is nuclein, and their elaboration de- 
pends upon the presence of a sufiicient amount of active ferments (nu- 
cleases, desamidases, and oxydases) in the human body. 

46 B 
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Age. — Gout is esseutially a disease of the mid-period of life and typi- 
cal attacks occur most frequently between the ages of thirty-five and fifty, 
and rarely under the age of thirty. 

It shows a certain tendency to subside after the age of sixty, and 
on the other hand may appear in youth in children of badly tainted 
stock. 

The disease is rarely encountered in women. 

Inheeitahce. — In England from 75 per cent, to 80 per cent, of the 
gouty cases among the well-to-do clearly indicate an hereditary taint. 

In public cases in London hospitals the percentage varies according 
to the location of the clinic and class of cases admitted, but has been 
placed at 50 per cent, plus by several English clinicians. 

Futcher reports from the Johns Hopkins Hospital clinic 31 per cent, 
of cases showing a tainted family history. 

The inheritance may be either that of the main disease or of its al- 
ternatives, such as arteriosclerosis, chronic nephritis, gastrointestinal dis- 
eases, eczemas, and certain forms of diabetes, as well as the various for ma 
of irregiilar and larval gout. 

It is said that transmission from a grandparent through the unaffected 
mother is even more potent than direct transmission from father to son, 
yet women are far less likely to develop the disease, and in them it is ex- 
cessively rare before the menopause. 

It would appear from the reports of several observers that the in- 
heritance of gout falls most heavily upon the later-born children. 

LejU> Poisoning. — The statistics concerning the frequency of a history 
of lead poisoning in gouty cases when compared with the ratio of inherited 
to acquired cases are almost beyond belief. Futcher reports fifteen per 
cent, and quotes Garrod’s figures, which showed antecedent plumbism in 
no less than 33 per cent, of his public hospital cases. 

Sir Dyce Duckworth is quoted by Poberts as having observed 25 eases 
of lead impregnation among 136 cases of unequivocal gout observed in 
out-patients of both sexes. On the other hand Frerich of Berlin analyzed 
163 cases of lead poisoning in the public wards, and could not find a single 
ease of gout. 

It would seem, as Poberts says, that lead impregnation markedly in- 
creases the predisposition to gout, but is only effective when it occurs in 
predisposed cases or in populations among whom gout is prevalent. 

OoouBATioN. — Workers in lead and those engaged in breweries, tav- 
erns, and drinking places generally are predisposed through occupa- 
tion. 

Dealers in meat, especially such as are also heavy smokers and drink- 
ers, also suffer not infrequently from gout. 

Areas oe Prevalence. — ^England is by far the most gout-ridden coun- 
try; France and Holland come next; while, according to Eichhorst, Ger- 
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mang, Spaniards and Italians, Swedes, iTorwegians, and Russians are com- 
paratively free frona it. 

Normandy is said by Cbareot to be especially affected as compared 
with the rest of Prance, and Scotland and Ireland suffer far less than 
England. 

The consumption of strong wines and heavy ale rather than spirits 
would seem to determine its prevalence in great measure. 

Symptoms. — The classical symptoms of acute gout are : 

a. Agonizing viselike pain in a metatarsophalangeal articulation, 
usually that of the great toe, 

b. Dusky redness of the affected area. 

c. Swelling, with tense, hot, glistenisog, overlying shin, and ulti- 
mately a slight superficial edema. 

d. Exquisite tenderness. 

e. Eever, rarely exceeding 102-103° F. 

f. Decided leukocytosis — 14,000, 20,000. 

g. An excess of uric acid in both urine and blood (Garrod’s thread 
test) at the height of the attack. 

Onset, — The attacks come on suddenly, usually in the early morning 
hours, but are usually preceded by premonitory symptoms sufficient to 
warn any patient who has previously experienced such seizures. 

Such premonitory symptoms are : 

a. Loss of appetite or dyspepsia, with acid eructations. 

b. Bronchitis. 

e. Unusual restlessness, nervous instability, or attacks of mental de- 
pression. 

d. Fleeting pains in the smaller joints. 

e. Headache, insomnia, or unrefreshing sleep. 

f. Asthmatic symptoms, sore throat, or bronchitis. 

The pain usually abates in the morning, only to reappear on succeed- 
ing nights with added intensity. One joint only may be affected, or the 
disease may appear in other articulations. An attack usually lasts for 
a week or more, gradually subsiding with desquamation and local itching, 
leaving behind it a tender swollen joint, which persists for a week or 
more in most instances. 

Transient albuminuria may occur even in the absence of established 
renal disease. As has been stated, the urine is scanty and the output of 
uric acid, markedly increased during the acute seizure, promptly shrinks 
as the attack subsides, and is markedly diminished during the free periods. 

Cardiovasouxar Lesions and Goutt Kidnet. — ^A s is well known, 
the gouty habit and inheritance alike predispose to cardiovascular changes. 

Arteriosclerosis is the usual accompaniment. It is usually wide- 
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spread and frequently associated either with a true contracted kidney or 
with that of the arteriosclerotic type. 

GnYoosuRiA. — Gouty diabetes is well known as a complication. It is 
usually mild, essentially chronic in its course, and readily controlled by 
proper dietetic restrictions. 

That such a condition should occur as a complication of gout is ex- 
tremely interesting in its relation to the imperfect or perverted ferment 
production and activity which lie at the root of the disease. 

Acute Gout. — The factors precipitating a gouty seizure are often 
undiscoverable, but local joint injury, strains, and exposure to cold and 
wet are often the apparent causes; and fits of anger, psychic shock, or 
acute worry are undoubtedly sufficient to determine the explosion. 

Hetrocedent Gout. — This faulty term covers cases in which the 
symptoms relating to the brain, gastrointestinal tract, or heart are 
unusually severe. 

Delirium, stupor, coma, and apoplectiform attacks, excessive purging, 
and persistent or intractable vomiting are alarming symptoms which for- 
tunately seldom occur. Precordial pain; rapid, irregular pulse, and se- 
vere dyspnea are likewise of an alarming natxire and serious import, but 
these symptoms of severe toxemia furnish us no adequate ground for a 
separate type of the disease. 

Putcher rightly states that most of these individuals are uremic, and 
to this statement one may add that the cardiovascular changes of long- 
established cases are sufficient in themselves to account for nearly all of 
the symptoms. 

Acute gout presents no serious diagnostic problems in differentiation. 

CiiROKic Gout. — The seats of predilection in gout are, in order of 
frequency, as follows : the great toe, tarsus, ankle, knee, hand, and carpus. 

As the disease progresses in its chronic form the joints become thick- 
ened and deformed. Bursal inflammations are common, especially in the 
region of the olecranon and patella, and the chronic painful course is 
frequently interrupted by acute or subacute seizures with or without fever. 

The tophi may form masses as large as a plum, but the Heberden’s 
nodosities so frequently encountered in clinics are rare in gout and more 
often seen in connection with arthritis deformans of the hypertrophic 
type. These occur commonly about the terminal finger joints, seldom ex- 
ceed a pea in size, are painless, and show no tendency to ulceration. They 
occur most commonly in women and during or after the menopause. Un- 
doubtedly most cases of chronic painful multiple arthritis occurring in 
the male, and in gout-ridden countries, are due to gout, and this is es- 
pecially true of such eases as are associated with marked arteriosclerosis 
or renal disease. 

It is probable that the disease is on the increase in America, but good 
wine cellars, a life of luxury, heavy ales, and inordinate meat-eating are 
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still but slightly developed in the United States, and, in eonseqxience, gout 
is relatively rare and in many regions almost unknown. 

The chronic arthritis of women is more likely to represent arthritis 
deformans, or the rarer genuine chronic I'hcumatism, both of which are 
probably due to chronic infections or profound autointoxication. 

Ibregtilab Gout. — This comprises that vast group of symptoms aris- 
ing in the case of tainted individuals who have escaped the acute manifes- 
tations of inherited or acquired gout. 

The bastard term ^^lithemia” has been used to cover every diagnostic 
sin in the catalog of human ills, but is at present falling to the rear, as 
is also the term “gouty diathesis,” which falls so pleasantly upon the 
ear of those hypochondriacal victims of gastric neuroses and their ilk, who 
feel that at last a safe anchorage is found in the snug but ample diagnos- 
tic harbor represented by an aristocratic ailment. 

Irregular gout is a perfectly proper term, and the ailment merits most 
careful consideration. Its presence should not be predicated upon the 
mere presence of apparent excess of uric acid in the urine, as is so fre- 
quently done, for, in true gout, the uric acid curve runs below the normal 
and only by the most elaborate analyses based upon a carefully controlled 
dietary can one determine the endogenous and exogenous uric acid curve 
of the individual. 

Hence, the absolute diagnosis of irregular larval gout is surrounded by 
too many technical difficulties to render it available for most practitioners. 
The tentative or probable diagnosis is only justified when the family his- 
tory or habits clearly indicate the tendency in the individual. 

The symptoms ascribed to it cover almost every variety of gastro- 
intestinal disturbance,’ eczemas, herpes zoster, headaches, including mi- 
graine, and too often a mere psychasthenia or the “Congenital Universal 
Asthenia” of Stiller. 

The treatment so often prescribed is therefore poorly adapted to many 
of the ailments so often sheltered by this too ample diagnostic cloak, and 
quite generally the diagnosis of “lithemia” is applied to eases which are 
of a nature directly opposite to gout in etiology and in therapeutic require- 
ments, or to serious organic disease needing both correct diagnosis and 
selective treatment. 


TREATMENT 

PEOPHTnACTIG TbEATMENT 

The prophylaxis of gout should begin in infancy, Presh air and sunshine, 
a free use of pure water, proper clothing, a rational diet, and later abundant 
exercise should be sought. 

In the later years every effort should be made to form such habits with 
regard to the systematic training of the body, moderation in eating, and especially 
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the avoidance of any excess of meats as are clearly indicated in the light of our 
knowledge concerning the vital part played by deficient or faulty metabolism. 

Of quite as great importance is the matter of correct habits. 

One of our English confreres has said that the inheritance of gout ordinarily 
means rather the inheritance of a good wine cellar. It certainly means that 
tendency, wrought by inheritance, environment, and racial traits, to over- 
indulgence in heavy foods, wines, and malt liquors so general in the countries 
in which gout is most prevalent. 

Poor Man’s Gout. — In this connection it must be remembered that 
gout is by no means a rich man’s ailment. Any one who has served in the 
great out-patient clinics of Great Britain knows how frequently gout is 
encountered in those miserable wretches in whom extreme poverty and an 
overdeveloped taste for heavy ale and gross eating are combined. iJlor can 
one who, in the city of London, has seen wretchedly besotted mothers 
treating babes and young children to heavy ale fail to understand the 
genesis of “poor man’s gout.” 

The element of idleness and those factors represented by excessive mental 
activity, worry, and strain are alike to be avoided. Anger, worry, and psychic 
depression are exciting factors to be most sedulously avoided. 

Curiously enough, it would appear, from the testimony of prominent 
authorities, that indulgence in spirits is less potent in the causation of 
gout than is the excessive use of heavy wines such as Burgundy and 
port, sweet effervescent wines, and malt liquors. 

Butcher and others point to the decidedly greater prevalence of gout 
in England as compared with Scotland in proof of this contention. It 
would appear that the total abstainer and vegetarian will most nearly at- 
tain immunity from either the hereditary or acquired ailment. 

Tobacco. — ^Brom the most recent investigations relating to the exces- 
sive use of tobacco, one of the most striking and illuminating of which is 
Erb’s recently published article on “intermittierenden Hinken” (intermit- 
ting claudication) , it would seem that the weed of solace might be a dis- 
tinct source of danger to gouty subjects. 

Erb found an astonishing tendency to this form of arteriosclerosis 
in well-to-do patients who were excessive or inordinate smokers, and his 
figures, based, as they are, upon the study of 500 patients, among whom 
14 cases of "intermittierenden Hinhen” appeared, are of unusual interest. 
It will be remembered that this disease is largely confined to those high 
in the social scale, who can best afford to indulge in expensive and heavy 
tobacco, and have the opportunity and leisure for the excessive consump- 
tion of tobacco. 

Burthermore, the disease has in the past been almost exclusively found 
in the male, and it would seem that female smokers and drinkers have 
not yet multiplied sufficiently to seriously affect Professor Erb’s statistics. 

With all rules relating to prophylaxis one must include the free use of 
pure water and attention to the bowels. 
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Dietetic Management 

In relation to both prophylaxis and treatment the diet is of cardinal impor- 
tance. 

It is evident that the first dietetic principle demands the avoidance of any 
excess of substances rich in nuclein bases or nucleins. 

The absolute prohibition of malt liquors, port, Madeira, sherry, and cham- 
pagne is distinctly suggested, and indulgence in any alcoholic beverage must be 
at the patient’s risk. 

Pollock has clearly shown that alcohol exercises an inhibitory effect 
upon the ferments involved in the formation of uric acid, both exogenous 
and endogenous, and uric acid excretion is distinctly diminished under 
its use. 

Liithje has admirably stated the modern attitude in a recent article. 
He especially warns his patients against liver, thymus, kidney, brain, and 
even pancreas, which, it would appear, enter into the manufacture of 
sausages in middle and southern Germany. Caviar and fish roe generally 
are also especially condemned, as well as bouillons and meat extracts, 
which are rich in purin bases and distinctly harmful. 

If these were the only substances to be avoided it would be easy to 
make a diet list for the gouty, but beef and red meats in general are rich 
in purin bases, and especially in hypoxanthin, though relatively poor in 
nucleins. Hence the more nearly he can come to a meat-free diet the 
better off is the patient. 

Milk, cream, cheese, and eggs, with the maximum of fruits and fresh 
vegetables, and an abundance of water, make the best dietary. 

Between the white and dark meats comparatively little difference is 
found in respect to the purin bodies, and it is almost as well to permit 
a little red meat once a day as to attempt the substitution of chicken. 

The writer usually permits a minimum amount of any meat save those just 
mentioned as being especially rich in purin bodies, and one is likely to find that 
middle aged or elderly gouty subjects are often so confirmed in all the faulty 
habits which contribute to their ailment as to make some compromise neces- 
sary. Nevertheless, all concessions to fixed habits should be minimal and exactly 
de:^ed. 

Boiled meats are said by Ebstein and Umber to be distinctly less 
harmful than broiled or roasted flesh, and Liithje would attribute this fact 
to the extraction of purin bases through the boiling process. 

The fats are extremely valuable in appropriate eases as furnishing a 
relatively purin-free food of high caloric value to reinforce the somewhat 
attenuated dietary. 

The total proteid intake should not ordinarily exceed 100 gms. per 
day, or, according to Umber, 0.8-0. 9 gm. per kilo of body weight. 
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This amount is easily attained under a complete -withdrawal of meats 
hy the proper use of purin-free foods, as eggs, milk, and cheese. 

Fruits are of especial value, and modern investigations show the lack 
of proper grounds for the rigid avoidance of carbohydrates even as rep- 
resented hy sugar. 

All these may he freely employed if one insists upon that invaluable 
rule which insists upon moderation in eating as well as in drinking, and 
the maximum of recreative muscular activity. 

The victims of acute gout especially should be placed upon absolutely 
purin-free diet for a week or more following an attack, and even in the 
absence of recent attacks a regularly recurring period of purin-containing 
food withdrawal should be imposed. 

In chronic, irregular gout the greatest care is necessary to avoid un- 
dernutrition, and one is forced to steer his hazardous course between the 
Scylla of overfeeding and the Charybdis of tissue starvation. 

Most victims of gout, especially of the acute form, are of the kind de- 
scribed as plethoric, but many of the chronic irregular type bear any 
underfeeding badly. 


Exercise 

The greatest amount of exercise consistent with the general condition of the 
patient is most important and desirable, hut this must take into account the com- 
mon cardiovascular complications and the condition of the joints. 

Each ease is to be judged individually on the basis of a searching in- 
vestigation of the most comprehensive kind. Walking, horseback riding, 
cycling, fencing, handball, and the like are admirably adapted to many 
patients, but absolutely or relatively unavailable for others. 

It must be borne in mind that the individual patient may find that ex- 
posure to cold, bodily fatigue, joint strains, walking on stony or rough 
roads, overuse of certain joints, and the like serve as exciting causes for 
gouty outbreaks, and are to be sedulously guarded against. 

The punching bag and certain routine gymnasium exercises are often 
of value in eases where crippling of the lower extremities excludes the 
group preceding. 

In almost every chronic case systematic general massage and carefully regu- 
lated passive, active, or resisted movements are of great assistance, often, indeed, 
indispensable. 

Sowing and canoe-paddling are often of great use and value as per- 
mitting an adequate but self-adjustable form of exercise which may in- 
volve the upper body only, or, in the case of rowing, be made to cover 
the entire body if a sliding seat is utilized. 
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Hydkotherapy and Health Resorts 

The use of hydrotherapeutie measures is fully described in other sec- 
tions of this work. (See Vol. I, Section I, Clia2)ter IV.) 

The amount of testimony to their efficacy on the 2)art of i)hysiciaus and 
laymen alike is so great that the writer cannot but believe that much good 
may be wrought in individual cases. However, his own ()i)iniou, based 
upon individual clinical experience, may properly be ex^u'cssed. 

He believes that the chief value of a resort to spas is to bo found in 
the rest, the temptation to indulge in pleasant recreative* exercise (which, 
at the best-regulated resorts, is taken under the direction of the i)hysi- 
cian and made an integral part of the routine treatment), fresh air, an 
orderly life, and the restricted but scientifically regulated diet prescribed 
in those spas having a high-class medical staff or offering opportunities 
for consultation with a sensible modern physician. 

Too often the patients visiting resorts are subjected to depleting 
courses of treatment, without scientific or even common-sense direction, 
and not infrequently undertake dangerous lines of procedure independ- 
ently or under mistaken diagnoses, resulting from errors both of com- 
mission and omission. 

In the experience of the writer, cases of aneurysm, of nephritis, with 
excessive arterial tension, chronic myocarditis, and valvular lesions of 
high grade, have returned from certain “so-called” health resorts much 
the worse for misapplied treatment in the form of hot baths, drastic purg- 
ing, excessive and unregulated exercise, unintelligently applied massage, 
and gymnastics. Too often a superficial examination results in a diag- 
nosis of “lithemia,” “floating kidney,” or some other diagnostic bugaboo 
wholly unrelated to the patient’s chief ailment and real therapeutic needs. 

The same things may be said in relation to chronic joint troubles asso- 
ciated with conditions of subnutrition. 

No physician is justified in recommending any resort unless he is fully advised 
as to the character of the place and the quality of the physicians in whose 
hands his patients are to be placed. 

The Treatment oe Acute Gout 

The treatment of acute gout is almost purely symptomatic, but in 
most eases strikingly effective. 

The first step to be taken relates to the protection of the affected joint 
from movement and pressure, and elevation of the limb. 

A cradle or other device must be adopted if the patient be in bed, 
even the bed clothing must not press upon the affected joint, and the foot 
and ankle should be gently but thickly wrapped in cotton and flannel. 

Cool compresses or, better still, evaporating lotions are often well borne 
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and afford relief, but in many cases such warmth as is obtained by the 
packing of the joint, locally reinforced, if necessary, by laying hot water 
bottles or bags near the limb, gives as much or more relief. 

The use of compresses wet with a saturated solution of magnesium sul- 
phate is said to be of extraordinary value in the relief of pain in thia 
and other acute joint affections. 

Unnecessary handling and fussing over the joint are to be avoided 
when possible, as they increase pain and intensify the already oversuffi- 
cient nervous and psychic irritability of the patient. 

The application of ointments is probably almost useless, though men- 
tholated preparations, ichthyol ointment, and the like occasionally seem 
to give relief or are offered as a concession to the preconceived notions 
of the patient. 

Massage and early movement of the joint have been suggested, but he 
who would undertake them must be brave indeed, even to foolhardiness. 

Drugs . — C olchicum -is still the sovereign remedy for acute gout. Its 
action we know little about, and, unlike its modern rival, atophan, it seems 
to exercise no effect upon uric acid excretion. Wine of colchicum, or the 
tincture, represent the preparations chiefly in use. The dose of either 
preparation is from eight to fifteen minims (0.5-1.0 gm.) every three hours 
during the height of the attack, and a half dose for several succeeding 
days. Colchicum or colchicum salicylate may also be used in doses of 
1-65 of a grain (0.001 gm.). The well-known effects of colchicum in caus- 
ing purging, gastric irritation, and cardiac depression demand attention, 
and the drug must be at once withdrawn or greatly reduced in dosage if 
such symptoms arise. 

One of the most recent contributions to the drug treatment of gout is 
atophan (Nicolaier and Dohrn) ; Hetzlaff, Gudzent, Klemperer, Umber, 
and others recommend it highly, both for prophylaxis and in the attack 
itself. 

It is claimed that under its use even on purin-free diet the uric acid 
excretion by the urine is increased. 

Klemperer reports the use of massive doses [6 gms. (90 grains) dur- 
ing two hours] as effective in jugulating certain ordinarily intractable 
acute seizures and asserts that the drug is more efficient and less liable to 
cause untoward symptoms than is colchicum. This clinician finds that, 
if uric acid be introduced intravenously, the tendency to low excretion 
in the gouty subject (20-50 per cent.) is overcome by atophan to such 
an extent as oftentimes to bring excretion to the normal basis (80-90 per 
cent.). 

The daily dose is 2-3 gms. (30-45 grs.). Its disturbing effects, ex- 
erted chiefly upon the stomach, are said to be rarely encountered, and, 
according to Hetzlaff, are easily avoided by the simultaneous exhibition 
of sodium bicarbonate. 
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From the testimony of Klemperer, who, however, warmly advo- 
cates its use, it would seem that atophan fails in about one-quarter of 
the cases. 

Zutzer, A. Franchel, and Klemperer highly recommend the drug in 
acute rheumatism as especially valuable when the salicylates are not well 
borne. The writer has had no personal experience with this remedy, but 
the amount and character of the testimotiy offered in its behalf seem to 
justify the use of the drug des])ite the disillusioning experiences of our 
therapeutic present and past. 

It is usually necessary and advisable to combine colchicum with some 
preparation of opium at the beginning of an attack and the hypodermic 
use of morphin is often indicated. 

It is both justifiable and wise to administer also either aspirin (0.5 
gm., 7% gr-)> phenaeetin (gr. 7, 0.5 gm.), or antipyrin (gr. 7^/^, 0.5 
gm.) , every two hours until pain is relieved. 

One is thus employing two or more remedies, each capable of re- 
lieving pain in a disease where the distress is agonizing and distinctly 
harmful to the general condition of the patient. 

The combination of the iodids with colchicum is an old and well-tried 
measure of especial value in the chronic or irregular joint manifestations 
and mild atypical seizures. 

The bowels should be kept open with salines after a preliminary dose 
of calomel. 


Drug Tbeatmext of Ohboxio Gottt 

The treatment of chronic gout resolves itself largely into dietetic and 
hygienic management, and year by year drugs play a lesser part. 

Many drugs have been recommended because of their supposed power 
to prevent the retention of purin derivatives in the blood and tissues and 
the resulting divers manifestations associated with the stormy periods 
of excessive uric acid excretion. 

Uricedin, piperazin, lysidin, lycetol, lithia salts, and other prepara- 
tions are widely used, harmless and comforting to the patient yearning 
for a specific therapy, but of little value as compared with a proper 
dietary and regimen. 

Most of the modern writers deny the value of alkalies and logically 
attribute the improvement often observed under their use to the fact that 
a relatively purin-free diet and an abundance of water are coincidentally 
employed. The same explanation even more accurately fits the case of 
the grape cure, and many other forms of treatment represented by the 
dominant or exclusive exhibition of a simple purin-free food or variously 
graduated and refined methods of starvation. 

The value of the alkaline waters in gout is probably largely due to 
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the regular daily ingestion of considerable amounts of pure water rein- 
forced, as it so often is, by restrictive dietetic orders and systematic ex- 
ercise. 

Urotropin has been used and recommended because of its supposed 
power to chemically combine with uric acid within the body. 

Whether such a combination actually occurs in the tissues or takes 
place in the urine is not certain, but it has been shown that about one- 
fifth of the urinary uric acid content appears in the urine as diformalde- 
hyd-uric-acid during the periods of urotropin administration. 

The drug is administered in doses of 7^-15 grs. (0. 5-1.0 gm.) t. i. d., 
until evidences of bladder irritation or gastric disturbance appear. 

In conclusion it may be said that in acute gout, drugs still play the 
leading part. 

That in chronic gout the estimate of their value is being constantly lowered 
by those very conditions created by modern scientific research which have so 
largely added to oiir knowledge of the disease itself and its dietetic and 
hygienic management. 
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ARTHRITIS DERORMAlSrS AND SO-CALLED CHRONIC RHEUMATISM 

Cjbcasles LiYman Geeene 

It is somewhat difficult to deal intelligently with a group of diseases 
concerning the nature of which we have little exact information, and in 
relation to. which not only the etiology and classification hut even the cor- 
rect nomenclature rest upon debatable ground. 

We seem to be justified in denying that true chronic rheumatism is 
a common disease and in holding that rheumatoid arthritis is entitled 
to be considered as worthy of a separate name and description, even though 
it leads us into devious ways and blind alleys. 

We may also hold with Tuff that it is not merely a local affection and 
wish that the, name might be made to more clearly indicate its non- 
relationship to rheumatism proper. 

The more common of the rheumatoid diseases are best considered to- 
gether and the classification of Goldthwaite most readily lends itself to 
therapeutic consideration. 

ATROPHIC ARTHRITIS 

This condition represents the classical type of the deforming 'arthritis. 
It sometimes originates in an acute attack of febrile polyarthritis closely 
simulating or apparently identical with acute rheumatism, but lacks the 
complete and prompt recession of symptoms and response to salicylates 
characteristic of the latter disease. 

Indeed, certain of these acute attacks resist wholly the almost specific 
antirheumatic action of the salicylates, and the acute attack subsides, 
only to be repeated from time to time, with but little disturbance in 
the" intervals ; in others the -course is one of progressive joint inflamma- 
tion and crippling deformity tending to the establishment of those extreme 
conditions which we recognize as characteristic of ^^arthritis deformans.” 

More frequently the disease is insidious in onset, comparatively pain- 
less, almost or Quite afebrile, and the swelling of the joints lacks the 
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marked heat and redness of the acute inflammatory lesions of true rheu- 
matism or gout. 

It occurs most frequently in young adults and is far more common in 
women. In a series of 110 cases reported by T. McCrae 60 per cent, of 
the polyarticular cases (92 in all) appeared in persons under thirty-flve 
years of age; and, among Garrod’s 500 cases, 411 occurred in women. 
In Osier’s series, on the other hand, over half occurred in men. 

In the writer’s experience two-thirds of the atrophic cases have oc- 
curred in women. 

Any attempt to combine the atrophic and hypertrophic deforming 
arthritis vitiates all statistics at present available, and it is better for 
clinical purposes to consider the atrophic eases apart from the other forms. 

The dominant feature in such cases is atrophy, flrst of joint structure, 
later of the muscles, skin, and periarticular structures. 

It involves by preference the smaller joints of the hands, and, in the 
usual insidious progressive type, extends to the feet. It may affect even 
the vertebral and maxillary joints, and, by its tendency to remittent pro- 
gression with atrophy, produces serious deformity and in many cases a 
pitiable condition of complete helplessness. 

True bony ankylosis rarely occurs except in the vertebral coliunn, 
and the pain, harassing rather than severe, is so nearly continuous as to 
make the disease one of the most painful of the chronic group. 

Within the past few years evidences have multiplied which tend to 
strengthen the opinion that such cases are due to chronic infections, auto- 
intoxication, or both. As in the ease of acute rheumatism, there is as 
yet no established specific causative organism, though Poynton and Payne, 
Chauflard, Guerich, Bannatyne, Langmead, Goadby, and others have ad- 
duced strong testimony of its mierobic origin based upon systematic bac- 
teriologic examinations combined with animal experimentation. 

Gonorrhea, syphilis, influenza, acute rheumatism, bronchiectasis, and 
especially chronic infections of the tonsils, nasal sinuses, antrum of High- 
more, jaws, and gums are frequently associated with the development of 
atrophic joint lesions. 

In the disease as it occurs in children (Still’s Disease), and in a 
majority of cases occurring in adults, enlargement of glands is manifest 
and points strongly to antecedent or persistent infection. 


HYPERTROPHIC ARTHRITIS 

This ailment is characterized by increased density of hone, thickening 
and hypertrophy of the cartilages, and the formation of nodes of the 
type originally described by Heberden. It differs strikingly from the 
atrophic arthritis, not alone in the X-ray picture and pathologic joint find- 
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ings, but also in the lesser degree of deformity and disal)ility produced 
and the fact that such atrophy as is present is cdiicfly that of disuse. 

The factors influencing its development are much the same as those 
observed in the atrophic form, but, according to the experience* of the 
writer, it develops later in life and is especially common in middle-aged 
women. 

INFECTIOUS OE TOXEMIC ARTHRITIS 

This form is the one which most nearly corresponds to chronic rheu- 
matism. It is distinctly inflammatory and periarticular in type. The 
patient is subject to monarticular, or more often polyarticular, exacerba- 
tions of a distinctly inflammatory nature, and it is oftentimes distinctly 
associated with antecedent or recurrent attacks of acute rheumatism or 
a history of chronic infection, especially of the nasopharyngeal tract, 
and may be mild and transitory or progressive and severe. 

Many observers believe that the condition of the gastrointestinal tract 
is of cardinal importance and that autointoxication plays a prominent i')art 
in its occurrence. 

There is no question in the writer’s mind as to the rapid and complete 
disappearance of all symptoms or their distinct and permanent betterment 
in many cases following radical extirpation of diseased tonsils, the cure 
of sinus disease, the repair of diseased teeth and gums, and the establish- 
ment and maintenance of good nutrition and improved metabolism. 

STATIC AILMENTS 

These lesions, if superficially considered, are not infrequently con- 
founded with and ascribed to the conditions just described or even attrib- 
uted to gout in the presence of a suggestive family or personal histoiy. 

On the contrary, they represent lesions due to maladjustment, as has 
been clearly shown by G-oldthwaite. 

Such are the ‘‘dry knee joint,” “flat foot,” and the relaxed sacroiliac 
joints so often associated with sciatic pain. 

In a recent article Goldthwaite has again referred to the frequency of 
hitherto obscure pains of the low-lumbar or sacral type manifested espe- 
cially when the patient maintains the stooping or even the sitting posture 
for long periods. 

He also classes as “static” the shoulder pains due to a long-sustained 
forward posture, and many of the cases of subdeltoid and coracoid bursitis. 

Victims of these conditions are usually of the relaxed, slender-boned 
type, with visceral ptosis, loose costal belt, and other stigmata which led 
Berthold Stiller to describe them as suffering from Universal Congenital 
Asthenia. 
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STILL’S DISEASE 

This is regarded hy many as childhood’s picture of arthritis deformans, 
and occurs usually before the second dentition. 

It is definitely infectious in type, but its actual causative factor is 
still unknown. 

In this form of arthritis the disease first appears in the knees or wrists 
rather than in the small joints of the hand, as in the arthritis deformans 
of adults. 

Its onset is usually insidious, but may be decidedly acute. 

The spleen is tumefied, the glands adjacent to the joints very markedly 
enlarged, and the affected joints fail to develop crepitation, grating, or 
osteophytic outgrowths. Nevertheless joint fixation is likely to be marked 
and muscular atrophy is usually extreme. 

Girls are much more frequently affected than boys. 

The little victims usually appear badly nourished and show arrested 
development. 

It is not responsive to treatment, and constitutes one of the most cruel, 
intractable, and hopeless of clinical states. 


SPONDYLITIS 

There would seem to be no ground for making a separate group of 
these eases. The involvement of the vertebrae may constitute the domi- 
nant feature of certain cases, but the same condition occurs in associa- 
tion with widely distributed polyarthritis apart from the spinal column. 

HeOrae has called attention to the curious male preponderance in 
such cases in his series. 

Of 22 cases, 20 occurred in the male. In 13 the spine alone was 
involved, and in the remaining 9 there were associated symptoms in other 
joints. 


CHEONIC GOUTY ARTHRITIS 

Chronic gouty arthritis closes the list, and has already been considered 
under its proper heading. 


THERAPY 

In all forms of chronic nongouty arthritis a source of chronic infection 
should be sought and, if possible, removed whenever and wherever found. 
It must be remembered that in no one of them, save the static ail- 
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ments, has an absoliTtcly noninfuctious cause been positively deteriuined. 

In the case of gout we have reasonably clear testimony of its origin 
in faulty metabolism, yet the actual or specific agent remains unprovc-n, 
and, in any event, the metabolic disturbance associated with chronic infec- 
tions is sufficiently well established to justify our attention to these 
matters. 

In connection with the atrophic, hypertrophic, and toxemic forms of 
arthritis the importance of chronic infections cannot well be doubted. In 
these, as in gout, the question of a proper attention to the gastrointestinal 
tract is self-evident. 


Hygienic Teeatment 

Fresh air, sunshine, the choice of a residence and occupation minimizing 
exposure to sudden alternations of heat and cold, and the avoidance of chilling 
are factors of great importance. 

Proper underclothing is most important and when possible moderate exercise 
must also he sought, but not at the expense of pain and joint swelling. 

In both the atrophic and hypertrophic forms the maximum of rest must be 
obtained, though careful passive and active movements should be attempted, 
kept always within safe limits. These are often best regulated by the patients 
themselves, who are easily taught to use them intelligently and are in a position 
to resort often to the necessary maneuvers. 


Diet 

In the writer’s opinion, aside from the removal of any source of persisting 
infection or autointoxication and such surgical measures as are clearly indicated 
in appropriate cases, diet is the all-important matter. 

Hearly all patients with nongouty chronic arthritis, and some even of 
these, are benefited by a generous or even forced diet, and this applies as 
well to the asthenic group who carry visceral ptoses and tend to establish 
aches, pains, or actual joint lesions of the static type. 

Most of these arthritic patients suffer from the effects of self-starva- 
tion and a vicious tendency to eliminate one valuable and necessary food 
after another at the suggestion of well-meaning friends or because of the 
too prevalent ideas concerning the necessity for restricted diet still enter- 
tained by many conscientious physicians. 

It is surprising to see the good effects wrought in many apparently 
hopeless cases of the atrophic type by a dietary rich in rare beef, chicken, 
game,, fresh fish, oysters, good milk, or, better still, lactone, cream, butter, 
eggs, bacon, a sufficient but not excessive amount of sugar, good whole- 
wheat bread, rice, cereals, and the like. Six feedings daily should be 
taken, and when possible such a diet should be reinforced by rest in bed, 
general massage of the muscles, and when possible gentle hut persistent 
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and oft-repcated passive or even active movements of the atfected joints, 
strictly limited by the effect produced in relation to pain and swelling. 

Certain cases of the hypertrophic variety may demand a more limited 
diet, hut, in general, betterment of the nutrition is the cardinal factor 
in nongouty joint disease of the chronic type. 

Hydrotiieeapt 

The first principle should he clearly and emphatically stated. 

Cases of atrophic arthritis and most of those representing the other non- 
gouty joint affections are injured rather than benefited by depleting treatment. 

The radical procedure represented by the methods in use at so many 
spas and sanatoria are useful and valuable in the gouty and plethoric, 
and possibly in lingering lesions following acute rheumatism, which 
latter, however, usually recover in any event under other treatment, or 
without it, and indicate, when persistent, the continued existence of a 
focal infection. 

Such treatment is, however, distinctly harmful in most of the other 
joint infections, and especially so in the group classified under the head 
of atrophic arthritis. 

The writer’s experience has taught him that only in asthenic gouty individuals 
have the benefits of depleting treatment been evident. 

In a few of the hypertrophic and toxemic cases the free exhibition of 
alkaline purgative waters, a restricted dietary, and a change of air and 
environment give good results, but these re.sults are, as a rule, but tem- 
porary. Change of air, scene, and environment without a course of baths 
is usually equally or even more strikingly effective. 

Lenhartz warmly advocated the use of local warm salt baths (4 per 
cent.) of from ten to twenty minutes’ duration, followed by careful drying 
and gentle painless friction in a warm room. 

Local mustard baths or the direct application of counterirritants, lini- 
ments, tincture of iodin penciling, and the like, are oftentimes comfort- 
ing to the patient- 

Temporary immobilization by splints will sometimes give those vic- 
tims a comfortable night, but the prolonged application of fixation appa- 
ratus is distinctly contraindicated. 

In some eases much good is accomplished by moderate compression. 
In others Bier’s method affords marked relief (see Gonorrheal Arthritis), 
and even joint puncture has been warmly recommended. 

Massage of the joints is often of value in skilled hands and under the phy- 
sician’s orders and direction. It is most effective when following the use of 
warm compresses or baths. 

With respect to baths one may say that they are employed in many 
and divers forms. 
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The Warm Bath. — The simplo warm Icitli of ten to fortT-fire min- 
utes’ duration and the warm salt hath are comforting and in many eases 
desirable. 

The Permanent Bath — The permanent hath at body tenipcratin*o 
is often employed for thirty or even sixty days, and, while the etfects are 
said to he good, the greatest care must he taken in gradually accustoming 
the patient to life outside of it. In fact, a subsequent carefully conducted 
hardening process is absolutely necessary and involves the services of an 
expert. 

[v. Hebra, who first introduced the permanent bath, always permitted 
his patients to go directly from the bath into the courtyards of the hos- 
pital. He claimed that bad results never followed. — Editor.] 

The Electric Light Bath. — The electric light bath is widely employed 
in institutions and is doubtless comforting, though not without danger to 
patients who carry a weak heart. 

The Turkish Bath. — The same dangers arise in connection with the 
Turkish bath, which is to be recommended with considerable reserve, nor 
should any baths involving the use of extreme heat, whether moist or dry, 
be taken more than twice or thrice weekly. 

Other Baths. — ^It would be useless to run through the entire list of 
mud, sulphur, hot, cold, moist and dry chamber baths, Scotch douches, 
and other hydrotherape.utic procedures at i)rcsent warmly recommended 
by many physicians and firmly believed in by arthritics. 

Hearly all give relief to pain for the time being, and doubtless help 
to promote absorption of exudates. 

On the other hand, arthritic patients, and especially tho.se snffei'inf? from larval 
or persisting rheumatism, often develop acute or subacute attacks during active 
hydrotherapy and, in the writer’s experience, any good effects produced have been 
too often succeeded by a prompt reaeeession of symptoms in cases of progi-es- 
sive chronic joint affections of the atrophic, hypertrophic, and toxic types. 

Dextgs 

The internal use of drugs in connection with chronic joint affections is 
almost wholly symptomatic. 

In distinctly rheumatic cases or those definitely connected with a 
chronic infection the salicylates and their congeners are of moderate 
value. X-ray treatment and radium emanation have been employed but 
as yet have secured no wide acceptance. 

The thyroid preparations in small doses and thymus have also been 
employed, hut are not as yet established remedies. 

Faradism, galvanism, and high frequency treatments are highly es- 
teemed by many, and the former undoubtedly accomplish much in the 
way of retarding muscular atrophy. 
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In the other varieties sodium iodid is much used and at times seems 
of great value. 

Luff has recommended guaiacol carbonate in atrophic arthritis and 
good results have been reported, more especially in cases showing acute 
or subacute exacerbations. 

Luff writes enthusiastically of its benefits in the chronic progressive 
stage also and states that it should be employed for at least one year. 

SuKoiCAU Teeatment 

It should be stated that many cases of chronic disabling and deforming 
joint diseases are treated surgically and that many are benefited by the 
application of proper ajijiaratus with or without a preceding operation. 

Locke and Osgood fully discuss this matter in a recent paper. They 
adopt and recommend radical operation to relieve the so-called villous 
form of arthritis after other measures fail. 

In certain cases of disabling atroj>hic arthritis they attempt to secure 
the correction of extreme deformities by means of forcible manipulation 
and the use of fixation apparatus. 

For infectious arthritis they use forcible manipulation or even hrise- 
meni force in cases where the use of the X-ray shows unimpaired joint 
surfaces, biit avoid any prolonged i)oriods of fixation. 

In the hypertrophic form they avoid surgical measures beyond the 
use of procedures adapted to secure rest for the joint and consequent re- 
lief of pain. 

In closing, the writer would reassert his belief that the essential factors in 
the treatment of chronic non-gouiy aithritis are: 

a. The removal of any recognizable source of infection. 

b. The improvement of body nutrition, by rest, hygiene, and a liberal dietary. 

e. Due attention to the possibility of autointoxication. 
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DIABETES MELLITUS 
David Eiesmaw 

Diabetes was known to tke ancients as a disease characterized hy 
thirst, excessive urine, and wasting of the flesh. Aretscus the Cappado- 
cian (1) gives a remarkable description of it in the following words: “The 
nature of the disease, then, is chronic, and it takes a long period to form ; 
but the patient is short-lived, if the constitution of the disease be com- 
pletely established; for the melting is rapid; the death speedy. More- 
over, life is disgusting and painful ; thirst unquenchable ; excessive drink- 
ing, which, however, is disproportionate to the larger quantity of urine, 
for more urine is passed; and one cannot stop them either from drinking 
or Tnakiug water. Or, if for a time they abstain from drinking, their 
mouth becomes parched and their body dry; the viscera seem as^ if 
scorched up ; they are afiected with nausea, restlessness, and a burning 
thirst; and at no distant term they expire” (1). He derives the word 
diabetes from Sta/SijTrf?, a siphon, an etymology not accepted by all au- 
thorities. The credit for having discovered the sweet character of the 
urine belongs to the English physician, Thomas Willis, who says (80) ; 
“The statements of many authors, that the liquid imbibed is excreted little, 
if at all, changed, is very far from the truth ; for in every ease which I 
have met, and I believe that this holds true for all cases, the urine has 
differed greatly from the imbibed fluids, as also from any humor which 
is wont to be generated in our bodies, in that it is remarkably sweet, like 
a solution of honey or sugar.” (Quoted by A. E. G-arrod, 21.) A hundred 
years later Matthew Dobson (12) and the apothecary Poole isolated the 
sugar from diabetic urine, Dobson at the same time showing that such 
urine undergoes a vinous and acetic fermentation. Finding that the 
blood serum of the diabetic patient tasted sweet he concluded that the 
sugar in the urine came from the blood and was not made by the kidneys. 
This shrewd surmise stamps him as the discoverer of hyperglycemia. 
Ohevreul in ISOY determined the sugar to be glucose or dextrose. John 
Hollo (66) was the first to lay down the principles of dietetic treatment. 
Since then history has been made so fast that it is useless in this article 
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to go into details. Many facts will be brought out later. Those who 
are especially interested may consult the works of von Noorden (60), 
Naunyn (58), Lupine (35), and other standard works. 

Frequency. — Diabetes seems to be increasing in frequency. This is 
shown by the gradual rise in the death rate from the disease and by the 
greater frequency with which it is met in practice. Being, however, an un- 
reportable affection there are no accurate data at hand as to the actual inci- 
dence. In the following table (Bulletin No. 109, Department of Com- 
merce and Labor, Bureau of the Census) are given the total mortality 
from diabetes and the death rate per 100,000 inhabitants in the registra- 
tion area of the United States during the years 1906-1910 : 



Total Mortality 

Death Rate per 100,000 
Inhabitants 

1906 

5,331 

12.7 

1907 

5,801 

13.5 

1908 

6,274 

13.4 

1909 

7,024 

13.8 

1910 

8,040 

14.9 


A similar increase in the mortality is noticeable in other countries, 
and especially in the largo cities. Le Goff (34) gives the following table 
of deaths from diabetes in Paris per 10,000 inhabitants : 


1880 

0.644 

1895 

1.625 

1881 

0.683 

1896 

1.504 

1882 

0.737 

1897 

1.596 

1883 

0.607 

1898 

1.580 

1884 

• • * « 0.924: 

1899 

1.526 

1885 

1.165 

1900 

1.700 

1886 

1.150 

1901 

1.481 

1887 .... 

1.291 

1902 

1.462 

1888 . . . . 

1.309 

1903 

1.511 

1889 

1.375 

1904 

1.601 

1890 

1.345 

1905 

1.665 

1891 

1.291 

1906 

1.760 

1893 

1.241 

1907 

1.785 

1893 

1.439 

1908 

1.704 

1894 

1.245 

1909 

1.930 


It cannot be maintained that the increase in mortality is due to greater 
accuracy in diagnosis, for the urinary tests upon which the diagnosis is 
based have not materially changed in the last twenty or thirty years. Some 
writers attribute the increase to the fact that the number of persons lead- 
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ing a sedentary life has greatly augmented and that snch a mode of life is 
a predisposing cause of diabetes. There has also been within the last few 
decades a great increase in the consumption of sugar. Governmental sta- 
tistics show that in the United States in 1822 (the first year of which 
there is any reeord) the demand per capita was only 9 pounds — ^which had 
increased to 65 pounds in 1900 and to 76 pounds in 1906. 

Diabetes is largely but not exclusively a disease of the well-to-do, 
who eat a great deal and at the same time do not take much physical exer- 
cise. It is, however, found among the poor, and is not rare in this coun- 
try in the negro race. In Paris, as the statistics of Le Goff (Zoc. cH.) 
show, it is especially prevalent among lawyers, officials, professors, and 
physicians, a circumstance that seems to substantiate the dictum of Mont- 
esquieu (53) ""Le souper tue la moiiie de Paris, le diner V autre.” 

The J ewish race shows a special liability to diabetes. Thus von Uoor- 
den (loci cit.) found the deaths from diabetes to constitute among tho 
Jews 1.9 per cent, of the total deaths in Erankfort, and among non-Jews 
0.29 per cent. In this country, as far as my personal experience is con- 
cerned, the difference in the liability of Jews and non- Jews is not as 
great as it seems to be in Germany, Austria, and Hungary. 

Diabetes occurs in all ages and in both sexes. Under the age of ten 
tho two sexes suffer with nearly equal frequency. Uater in life the disease 
is much more common in the male sex. No age is exempt — diabetes has 
occurred in infants under one year, and is not rare in early childhood. 
After the age of twenty-five years it increases in frequency. 

Heredity plays a very large part in diabetes, and is traceable in at 
least 20 per cent, of all cases. The disease may occur in several members 
of the same family and it often, in a given family, has association with 
obesity and gout. The occurrence of conjugal diabetes, the alleged de- 
velopment of diabetes among laundresses who happen to have washed the 
clothing of diabetics, and a few similar facts have led some writers to 
consider diabetes an infectious disease. Hutinel (28) has collected nearly 
all the cases bearing upon this point. The infection is supposed to enter 
through the alimentary canal and to pass up the duct of Wirsung, causing 
an ascending pancreatitis. I myself have at present under observation 
two cases of diabetes in one family, a young girl of nineteen and her 
brother of twenty-one. But neither such facts nor those quoted by Hutinel 
are sufficient to prove the infectious nature of diabetes. 

Pathogenesis. — Despite intensive work at the bedside and in the labora- 
tory the pathogenesis of diabetes remains the same exasperating riddle it 
was when Dobson and Poole first isolated sugar from the urine. The 
essential feature of the disease is a disturbance in the carbohydrate metab- 
olism as a result of which an excessive amount of sugar accumulates in 
the blood. The factors bringing about this disturbance are not definitely 
known. When von Mering and Minkowsky (49) published the results of 
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their brilliant discovery it was believed that the riddle of diabetes bad 
been solved. These two observers found that complete extirpation of 
the pancreas in dogs was invariably followed by diabetes. They drew 
the conclusion that the pancreas supplied an internal secretion essen- 
tial to carbohydrate metabolism. Other observers, while not denying the 
results of pancreatectomy, attributed them to interference with the nerv- 
ous mechanism, an objection that was soon decisively answered. If the 
pancreas is excised and a piece transplanted under the skin diabetes does 
not occur, despite the fact that the nerves about the pancreas suffer the 
same trauma (Murphy, Pratt, and Spooner, 57). A similarly conclu- 
sive experiment was performed by MacCallum (43). MacCallum tied 
off a part of the pancreas from the rest and allowed it to undergo atrophy 
for a year. At this time the remainder of the pancreas was extirpated, 
and after a transient glycosuria the dog recovered completely. A sub- 
sequent extirpation of the film of tissue representing the atrophied part 
of the pancreas which had been left behind caused a most intense and 
persistent glycosuria. Extirpation of the pancreas is followed by the 
disappearance of glycogen from the liver and muscles. Support to the 
pancreatic theory of diabetes was gdven by the observations of Opie (63), 
Weichselbaum (79), Cecil (8), and others that the organ most com- 
monly diseased in diabetes is the pancreas. A variety of changes has 
been discovered, but whatever they are they seem to affect most fre- 
quently the islands of Langerhans. Many have therefore concluded that 
the islands are the source of an internal secretion necessary to the car- 
bohydrate metabolism, the absence of the secretion giving rise to the 
diabetic process. The recently published researches of Lindsay and 
Peters (37) seem, however, to throw doubt upon the specific importance 
of these structures and render it probable that the acini themselves manu- 
facture whatever internal secretion the pancreas may possess. Oohnheim 
(10) has shown that sugar cannot be broken up by pancreatic extract 
alone nor by muscle substance alone, but when muscle juice and pancreatic 
extract are together allowed to act on sugar solutions the sugar is de- 
composed. As heat destroys the activity of the muscle extract, but not 
that cf the pancreas, Oohnheim concludes that the muscles contain a glyco- 
lytic ferment which requires something from the pancreas for its activa- 
tion. A number of other experimenters have not been able to confirm these 
observations. 

Eor a long time the exclusively pancreatic theory of diabetes held sway. 
Gradually, however, evidence has been accumulated which shows that other 
organs besides the pancreas exert an influence on carbohydrate metabolism. 
It was found, for example, that glycosuria can be prodaiced by injections 
of adrenalin and that this glycosuria, just like that of spontaneous dia- 
betes, is associated with hyperglycemia. The thyroid gland and the 
hypophysis, and even tlie parathyroids, were found to have some connec- 
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tion witli the carbohydrate metabolism. While the details of the compli- 
cated relationship of these various glands of internal secretion to the 
metabolism of sugar have not all been worked out, the exj)eriniental data 
at hand warrant the following tentative propositicjns : The liver and the 
muscles are the great storehouses of carbohydrate material in the f<jrm 
of glycogen. The pancreas throiigh its internal secretion stimulates and 
controls the storing or warehousing of the hepatic glycogen. The sux»ra- 
renal secretion has the function of liberating glycogen in response to the 
needs of the system, thus acting in an opposite way from the paiscroas. 
The thyroid gland seems to possess an inhibitory influence upon the pan- 
creas, lessening the control of the latter over the glycogen retention in the 
liver. This explains why in hyperthyroidism, e. g., exophthalmic goiter, 



Eig. 1. — ^Scheme Illusteating the Beiation or the Liver and Pancreas to the Ductless 
Glands and the Nervous System with Rbfbebncb to the Carbohydrate Metabolism 

glycosuria frequently ocenrs and why it is easily produced by the inges- 
tion of large amounts of glucose (alimentary glycosuria). The hypophysis 
seems to act like the thyroid ; in other words, it sends inhibitory impulses 
to the pancreas. The parathyroids, on the other hand, have an action op- 
posite to that of the thyroid, an alimentary glycosuria being produced 
more easily after their extirpation than when they are present (MacCal- 
lum, 44). The diagram in Figure 1 illustrates in a schematic way the 
relations just described. 

It is evident that the interlocking relationship of so many organs of 
carbohydrate metabolism must needs have some superior control. This, 
it is now definitely proved, is exercised by the sympathetic nervous sys- 
tem. The impulses pass from the floor of the fourth ventricle over the 
sympathetic to the left adrenal and thence through the splanchnic to the 
liver. If the splanchnic nerve is cut, or if the suprarenals are extir- 
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pated, puncture of the floor of the fourth ventricle (piqure) is powerless 
to produce glycosuria. 

From what has been said above we may conclude that diabetes is 
a metabolic disease dependent upon a fault in some one of the internal 
secretions. At the present time we are unable to distinguish clinical 
tyj)es corresponding to the various disturbances possible in the chain of 
diabetogenic organs, but it is a priori probable that the known differ- 
ences in the types of the disease may thus eventually find their explana- 
tion and that the symptom-complex that we now call diabetes will be 
siibdivided according to the site of functional trouble. 

The Hyperglycemia of Diabetes. — As has been stated in the preceding 
section, disturbance in the carbohydrate metabolism leads to the accumu- 
lation of sugar in the blood, to hyperglycemia. IN’ormally sugar is present 
in the blood to the amount of 0.05 to 0.12 per cent. In diabetes the 
amounts vary from 0,16 to 1.16 per cent. The kidneys are able to hold 
back sugar when it is present in normal quantity, but when the sugar 
concentration is increased the kidneys no longer are able to keep the sugar 
from passing out into the urine. The presence of sugar in the urine, the 
glycosuria, in diabetes is thus the expression of a state of hyperglycemia 
— it represents, as it were, aii overflow. 

While the glycosuria is thus easily explained, the hyperglycemia is 
much more baflling. Why docs sugar accumulate in the blood? Two 
theories suggest themselves: one, that the diabetic cannot oxidize sugar; 
the other, that too much sugar is made. The first seems very simple and 
is held by many writers, but there are a number of weighty objections to 
it. In the first place, the diabetic has not lost the power of oxidizing 
chemical substances. He can oxidize glyeuronic acid, saccharic acid, and 
luucic acid; all three jirobably intermediary products of sugar catab- 
olism. His apparent inability to perfox'in the initial stej) in the break- 
down of sugar is attributed by a number of writers to the absence of 
a certain glycolytic ferment. Calorimeter exixeriments seem, however, 
to show (Forges and Salomon) that the diabetic is capable of burning 
sugar. 

The other theory, that the faxrlt is not so much an inability of the 
diabetic organism to consume sugar as it is an excessive formation, is 
the one at present held by some of the best students of diabetes. It is 
the one that von Noorden, who for years held the former, has now adopted. 
It is based on the theory that with disease of the pancreas the liver is 
given over to the stimulating action of the adrenals which causes the 
mobilization of the glycogen as soon as it is formed. In other words, 
the glucose formed in the intestines out of carbohydrates of all kinds and 
in the liver converted into glycogen, is immediately reconverted into 
glucose and poured into the blood in quantities far beyond the needs of 
the system. In the accompanying diagrams are shown the normal sugar 
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metabolism and tlie two concepts of diabetes — that of non-nso and tliat 
of excessive production, respectively.! 


Liver 



Portal vein 

/ntestinal' tract 


^Systemic circulation 

/ Glucose concentration 

0 . 03 % 


*No sugar in the urine 
A /Muscle fibre 


\5u^ar utilized 


Glycogen 


++-I- 


Fia. 2 . — Diagram Ill,vstrating Normal Sugar Metabolism 


Can diabetes occur in the absence of hyj)ergljeemia ? It is conceivable 
tbat the kidneys may become pervious to sugar when the latter is not 


Liver 
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I j^^ojsyo and more 

\/i'idnejs 


[Sugar in urine +++ 
Afuscle fibre 


Portal 
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Fig. 8. — Diagram Illvstbatinq the Theory of Nohotilization op Svgar in Diabetes 

present in excess in the blood. A few such cases have been reported and 
have been spoken of as renal diabetes. They are distinguished from or^ 

*-For these diagrams I am indebted to Dr. A. I. Binger. 
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dinary diabetes by tbe absence of hyperglycemia. Experimentally a renal 
type of diabetes can be produced in lower animals by the injection of 


Liver 



4systemic Circulation 

Glucose concentration 
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r 


^ Sugar in urine 




Portal vein 

Intestinal tract 
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Sugar utilized 

^ No glycogen 
V formed 

Fig. 4. — Diagram Illustrating Excessive Formation of Sugar through Nonrbtbntion 

OP Glycogen in the Liver 


pbloridzin, a glucosid obtained from the roots of certain trees, as the 
apple and pear. When injected into an animal pbloridzin causes a glyco- 
suria which is temporary but can be renewed by repeated injections, the 
animal presenting symptoms characteristic of true diabetes. As the 
blood shows no hyperglycemia, but rather hypoglycemia, the glycosuria 
must have a cause different from that operative in diabetes. Pbloridzin 
either affects the kidneys in such a way that they become more pervious 
to sugar or it breaks up the hypothetic colloid combination in which the 
sugar according to some authorities exists in the blood. There is no 
a priori reason why certain substances in man might not act like phlorid- 
zin in lower animals. According to the recent observations of Lindsay 
and Peters (loc. cii.') there is in pbloridzin diabetes a slight hyper- 
glycemia. 

The Energy Requirements in Diabetes. — ^Tinder the same external 
conditions the diabetic requires the same number of calories as a healthy 
man, namely, 36 calories per kilogram of body weight at rest, equal to 
2,300 to 2,400 calories per day, and 40 calories per kilogram at work, 
equal to 2,800 calories. As the diabetic does not consume the carbohy- 
drates and loses their caloric equivalent, he has to obtain the calories lost 
by increased ingestion of protein and fat. A female patient of von ISToor- 
den’s, for example, ingested per day: 
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Proteid 148 grams 000.8 calffries 

Fat 1,028 grains 1I4S.C calorics 

Carboliydrates ISO grams 708.0 calories 


2,293.4 calories 

At the same time she excreted in the urine 141 grams of sugar and 
thereby lost 578 calories, so that her fond had a imtritivo value of only 
1,715 calories (2,293 miiitis 578). As the ])atieiit weighed '55 kilograms 
she needed 1,925 calories (55 x35) per day, and as her food supplied 
her only with 1,715, there was a deficit of 210 calories that had to he 
made np hy taking in proteid food and fat. ^lany ])aticnts lose mneh 
more carbohydrate in their nrine. I have seen patients that excreted as 
much as 400 grams of glucose per day, or 1,000 calories. Those facts 
explain why diabetic patients have such extraordinary a]>])etitcs and in- 
gest such lai'ge amounts of food. After the carbohydrates arc deducted 
it is found, however, that the actual calories consumed are the same as 
those of normal individuals under the same conditions. In severe eases 
of diabetes, as has been shoum. by Benedict and Joslin (G), there is an 
increase in the metabolism of about 15 per cent, over that of normal per- 
sons. It is possible that disturbances caused by acidosis are responsible 
for this augmentation. 

Sources of Sugar.— Normally sugar is derived from the carbohy- 
drates, which make up a very large part of otir food. They are taken 
in a variety of forms, chiefly as starch in vegetables, such as potato, in 
bread and other things made of flour; as sugar — cane-sugar, milk-sugar, 
glucose, levulose in fruits, and a few rarer sugars such as pentose ; as 
dextrins, etc. No matter how introduced into the alimentary canal, be- 
fore absorption they are transformed by diastatic ferments into glucose. 

The great function of the carbohydrates is to yield energy and heat. 
One gram through combustion liberates 4.1 calorics of heat. (One calorie 
is the amount of heat necessary to raise the temperature of one kilogi-am 
of water 1° C.) 

In diabetes the sugar found in the blood and in the urine is primarily 
derived from carbohydrates as long as they are ingested. In cases in 
which, after exclusion of carbohydrates from the diet, the sugar disap- 
pears, we may infer that the carbohydrates were the only source of the 
sugar. In many cases of diabetes, however, sugar continues to be elimi- 
nated after the total exclusion of sugars and starches from the food. 
BCence there must be other sources than ingested carbohydrates. There 
are but two — proteids and fats. 

Sugar from Protein. — That sugar may be formed from protein has 
been proved by many experiments. There arc, indeed, some proteins 
that contain an actual carbohydrate radicle, chiefly glucosamin. Many of 
48B 
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the commoner proteins, liowever, contain little carbohydrate, and casein 
contains none at all, yet all of them may furnish sxigar. The source of 
the sugar in these is the amino-acid moiety of the protein molecule. One 
hundred grams of protein are caj^ahle of furnishing about fifty-eight grams 
of glucose, and as the same amount of protein gives rise to sixteen grams 
of nitrogen, there is a definite ratio between the glucose and the nitrogen 
(D :N ratio) of 3.G. Of the many amino acids found in protein 
only certain ones, especially glycoeoll, alanin, aspartic acid, and glutamic 
acid, are glucose producers; leuein, tyrosin, phenylalanin, and others 
are not. 

Sugar from Fats. — An historically and scientifically interesting dis- 
pute has been waged over the question whether sugar is formed from fata. 
That fat is formed from carbohydrates is a matter of common experience, 
but the converse is not fully established. An animal made diabetic by 
pancreatectomy receiving a protein-poor diet eliminates a definite amount 
of sugar, that is, definite when compared with the nitrogen elimination 
(D:ISr ratio). If fat is now added to the diet no increase in sugar elimi- 
nation occurs, as may he seen from the following experiments by ITueb- 
ncr (48) : A diabetic patient on being fed with 17G grams of albimiin 
and 150 grams of fat eliminated 51 grams of sugar; on adding 1G9 
grams of fat more ho eliminated 50 gi*ams. But as Magnus-Lovy points 
out this is not an absolute proof of the non-formation of sugar from fat. 
The fat in this cxpcriinent might for the time being have been stored and 
thus have escaped the metabolizing process. 

Fat is composed of glycerin and fatty acid. Glycerin is glycogenic, 
as the experiments of Kiilz and Liithjo (40) prove. As for the fatty 
acids, sugar might bo formed from them by way of lactic acid. Chem- 
ically this is entirely compatible with ktmwn laws, but there is no definite 
proof as yet that it happens in diabetes. There are, however, grave eases 
of the disease in which the D'.FT ratio on a pure pi’otein-fat diet is much 
higher than would be expected were the sugar derived solely from pro- 
tein. In such eases it may come from the fats or fatty acids. 

Transient Glycosuria. — Transient glycosuria, besides being caused by 
the diabetic tendency, may be due to injuries, especially cerebral injuiues, 
to febrile infectioxxs diseases, to certain poisons, as, for example, phos- 
phorus, arsenic, uranium, carbon monoxid, amyl nitrite, chloral, chloro- 
form, ether, bichlorid of mercury etc., to the ingestion at times of thy- 
roid preparations, to grave asphyxia, and to the excessive intake of 
sugar. Begarding the last cause it has been found that there is a limit 
in practically all persons to the amount of sugar taken by the mouth that 
can be metabolized. If this limit is exceeded sugar will appear in the 
urine. Such a glycosuria is designated as nli mcniary glycosuria. There is, 
moreover, a personal variation among healthy individuals in their capacity 
for oxidizing sugar. Yon Hoorden gives-djae following table showing the 
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assimilation limit for various siigai's. Wlieu amounts beyond this are 
ingested sugar appears in the urine: 


Milk sugar 120 grams 

Cane sugar 150-200 grams 

Emit sugar (levnlose) 120-150 grams 

Glucose 150-1(80 grams 

Galactose, about 20 grams 


Eor starch assimilation there is in health no limit. This is probably 
due to the slow conversion of the starch into sugar which enables the sys- 
tem to deal with it in small amounts. Every oiu' that excretes sugar after 
the intake of starch must therefore be looked upon as either potentially 
or actually diabetic. Alimentary glycosuria lasts from four to eight 
hours ; from 1 to 20 per cent, of the ingested sugar may be eliminated. 

General Characteristics of Diabetic Urine. — The characteristic and 
diagnostic feature of diabetes is the finding of sugar in the urine. This 
sugar is dextrose or glucose, a hexose or monosaeeharid of the formula 
CoHiaOg. According to some authorities it is present even in normal 
urine, but in such minute traces — ^not over 0.05 per cent. — as to elude 
the ordinary clinical tests, tlie delicacy of which does not exceed 0.1 per 
cent. Glucose is a fermentable sugar and readily decomposes in urine 
through the activity of yeast cells with the evolution of CO^. It may 
happen, especially in warm weather, if but traces of sugar be present and 
the urine is allowed to stand for some time before being examined that 
all of it is fermented and no reaction to the ordinary tests is obtained. 
This is a source, though not a common one, of diagnostic error. 

Another cause of error is the important fact that in many cases of 
diabetes, especially those of mild type, sugar is not present in every 
specimen of urine voided. It is therefore important to examine speci- 
mens from different parts of the day, or one of a measured twenty-four- 
hour collection. The latter is preferable for it enables us not only to 
detect the sugar qualitatively, but also to calculate the total amount of 
sugar excreted from the percentage of sugar in the specimen submitted 
for examination. 

The diabetic urine is pale yellow ; has a high specific gravity, 1,020 to 
1,060; and is usually voided in very large amounts. Eive liters (ten 
pints) are common and frequently double this quantity is reached. As a 
rule the specific gravity does not fall with the increase in the quantity of 
urine as is the case normally. The acidity of the urine is very marked, 
especially when the so-called acetone or ketone bodies are present. These 
bodies are beta-oxybutyric acid (CHg — CHOH — CH 2 — COOH), diacetie 
acid (CHg— CO — CHa — COOH), and acetone (CHg— CO— CHg). The 
other features of diabetic urine need not be discussed. 
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Tlio STignr in tlie urine in diabetes and in most temporary glycosurias, 
as has been said, is glucose. Other sugars may be found. Eefereuce has 
already been made to various alimentary glycosurias that may occur in 
otherwise healthy persons when too much of a particular sugar is in- 
gested. The following sugars in addition to glucose may a];)pcar in the 
urine ; 

A. Milk-sugar or lactose, for which the assimilation limit seems to 
be about 120 grams. Lactosuria occurs after the ingestion of amounts 
beyond this quantity, and also spontaneously in nursing women about 
the third or fourth day of lactation. The amount causing lactosuria un- 
der such circumstances is naturally much smaller than that wdien the 
lactosuria is of alimentary origin. Lactose (‘utci’ing through the blood 
system, as it does in tlu' case of puerperal hudosuria, cannot bo utilized 
by the tissues. Tt can bo oxidized only after it has beem deeom})osed by 
the ferments of the alimentary canal into its constituents, glucose and 
galactose. 

B. Saccharose or cane-sugai*. The assimilation limit for this in 
health is large — from 150 to 200 grams. Saecharosuria is never found 
sj)ontanoously in diabetes. 

C. Levuloso, fructose, or fruit sugar. This is found in the urine 
under several conditions: 

a. After excessive ingestion of it, as when inordinate quantities of sweet 

fruits are taken. The normal assimilation limit for levulose is from 
120 to 150 grams. 

b. In diseases of the liver an alimentai'y lovulosuria is at times easily 

pi’oduced by amounts below the normal assimilation limit. 

c. If diabetic urine is allowed to stand until it becomes alkaline some of 

the glucose may bo converted into levidose. 

d. In severe cases of diabetes a s])ontaneous lovulosuria may be not in- 

frequently demonstrated by proper tests, the levulose being found in 
conjunction with glucose. Its jn'osenee indicates that the i)ower of 
glycogenosis is at a very low level. It is not impossible, howev^or, 
that the alkalies that are often given in such grave cases have some- 
thing to do with the development of the levulosuria. 

D. Maltose. — ^Maltose is rai-ely ingested. Its chief source is beer. 
Some persons excrete sugar after drinking beer, but whether this is glu- 
cose or maltose has not been definitely determined. A spontaneous mal- 
tosuria is said to occur at times in diabetes, but its significance is not 
known. 

E. Pentose. — Pentose is a sugar containing five atoms of carbon. 
It gives the reduction tests for sugar — Hylander’s and Tromnier’s, the lat- 
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ter taking place, bowever, only after cooling and fioincwhat interruptedly. 
The pentoses do not fcinnent, and as regards ])olurized light they show a 
variable behavior, some being* inactive, some dextro-, some lovorolatory. 
Three types of pentosuria may be recognizc<1 Solis Cohen, 9) : 

1. Alimentary pentosuria, dne to the ingestion of food rich in pen- 
toses, such as huckleberries, cherries, plums, pears, and apples, many 
vegetables, and wines. Milk also contains traces of pentose. 

2. Complicating or diabetic pentosuria, in which pentose and hexose 
are eliminated together. 

3. Essential pentosuria in which the excretion of pentose is persis- 
tent, independent of diet, and not associated with diabc't<*s itudlitus. 

The pentose appearing in alimentary pentosuria is dextrorotatory ara- 
binose, while in essential pentosuria an inactive arahinose is excreted. Es- 
sential pentosuria does not seem to have any deleterious iuHnence on the 
organism. Its chief interest lies in the fact that it may lx* (‘oiifoundod 
with diabetes and cause the patient to be denied the benefit of life insur- 
ance and perhaps to he subjected to useless antidiahetie treatment. 

Glycuronio Acid. — Glycuronic acid is one of the intermediary prod- 
ucts of glucose decomposition in the body. It is always found in com- 
bination with fatty or aromatic alcohols in the form of the so-called con- 
jugate glycuronates. According to Meyer (50) and Meyer and Houberg 
(51) an increased elimination of glycuronates precedes alimentary glyco- 
suria and sometimes accompanies true diabetes. As the glycuronates 
have the power of reducing copper and bismuth in alkaline solutions their 
presence is likely to lead to an erroneous diagnosis of diabetes. They do 
not ferment. The acid itself is dextrorotatory, while the glycuronates 
turn polarized light to the left. 

Prognosis. — Is diabetes cnrahle? Many with the right to speak say 
it is not. A diabetic is cured if he can cat like other persons without a 
return of glycosuria. It must he admitted that such a result is not often 
attained. By far the greater number of patients with diabetes, if they 
succeed in ridding the urine of sugar, can keep it sugar-free only by a 
certain amount of dietetic restriction. I am, however, of the opinion that 
there has been too much pessimism regarding the curability of diabetes 
and even J'egarding recovery from acidosis and coma. Biahetos in the 
young is rightly very much feared and certainly the majority of cases 
end fatally after a comparatively short time. Yet, as the following ease 
of Huerter (26) shows, cure is possible: The patient was a little girl of 
ten years with a diabetic history in the family, thongh not in the patient’s. 
After several intestinal attacks she began to have typical signs of diabetes, 
with sugar up to 9 per cent, and traces of diacetic acid. Under dietetic 
treatment sugar disappeared and the child was able to consume -120 grams 



Y30 


DIABETES MELLITUS 


white "bread without excreting sugar, and 50 grams of glucose were also 
without effect. 

I have under observation at the pi'esent time a young man of twenty-one and 
his sister of nineteen, the former hawng shown for the last eighteen months, and 
the latter for a year, sugar in the urine. Under a careful dietetic regimen the 
patients have gained weight and the sugar has been reduced to traces and in 
many specimens is entirely absent. 

Many middle-aged and old persons with diabetes, especially if they 
are obese, never suffer much nor have life materially shortened by their 
malady. The prognosis is, however, not nearly so good if the patient is 
markedly arteriosclerotic. 

It is probable that if cases are taken in hand early real cures may be 
achieved. The frequent examination of urine by the family physician, 
as well as the vigilance of life-insurance examiners, is sure to bring cases 
of diabetes under medical care much earlier than has happened in the 
past. This will make it possible to institute those methods of dietetic 
restriction by which the carbohydrate tolerance is preserved and perhaps 
eventually restored to the normal. 


PROPHYLAXIS 

As heredity plays an important though not an understood part in the 
propagation of diabetes — one-fifth of the cases are hereditary — it is ad- 
visable to undertake some prophylactic measures in families in which the 
diabetic taint exists. That such measures prevent diabetes is of course 
beyond the possibility of proof, for one can never say in a given individual 
that diabetes would have developed had certain measures not been taken. 
Children of diabetic families must bo brought up on a dietary from which 
sugar and candy and cakes are to a large extent excluded. If there is a 
tendency in the family to obesity, with or without diabetes, the life of the 
growing generation should be so shaped that by exercise and a rational 
dietary — ^not too much food nor too rich food — adiposity is avoided. 
Physicians have not hitherto entered into this Jfield of preventive medi- 
cine with sujB&cient interest and purposiveness, but by taking a larger 
view of their function in this direction they may accomplish much in the 
prevention of diseases of metabolism. 

Persons who, under stress and strain, or after injuries, have shown 
transitory glycosuria should naturally adopt a diet calculated to conserve 
and strengthen their carbohydrate tolerance. That is, they should limit 
their intake of sugars and starches. A life free from undue excitement is 
also important. 

Prophylaxis becomes imperative in persons who have had pancreatic 
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disease. If , they have lost, either throiijfyh operation or through spon- 
taneous necrosis, part of their pancreas, they arc in danger of diabetes. 
A proper antidiahetic regimen should be early prescribed and starches 
should be allowed only under constant control of the carbohydrate toler- 
ance. Even the protein intake must he lessened. Whether the adminis- 
tration of fresh pancreas, as Pratt found in dogs, or 2 :>ancreatic extract 
has a prophylactic value remains to he investigated. With a diminishing 
tolerance I should feel that the use of fresh pancreas were worthy of a 
trial. 

A measure of prophylaxis of the greatest importance and the widest 
applicability is frequent urine examinations. They are especially valu- 
able in the children of diabetics and in those who have had traces of sugar. 
In the obese and in children of the obese and diabetic and in those with a 
history of previous pancreatic disease, and in all with temporary glyco- 
suria, the urine ought to be examined at least four times a year. I 
am in the habit, in patients belonging to these various groups, of in- 
stituting from time to time the test for alimentary glycosuria. This test 
is performed as follows: 

The patient provides himself with a half dozen specimen bottles bear- 
ing blank labels. On rising in the morning he takes 100 gi-ams of glucose 
and immediately voids urine into one of the bottles. Thereafter he 
empties his bladder every two hours, using the specimen bottles and not- 
ing the time on the label. All the bottles are then brought for examina- 
tion and the urine tested qualitatively for sugar. In a normal person the 
glucose is all burned up and none appears in the urine. 

Diabetic Acidosis and Diabetic Coma — Acidosis, the undeidying 
cause of diabetic coma, arises in healthy as well as in diabetic persons 
whenever the carbohydrates are excluded from the diet. In diabetes it 
may occur in those who are taking carbohydrates, for the simi)le reason 
that for all practical puiq^oses the carbohydrates are not in the diet at all, 
as they are not utilized. Acidosis is due to an autointoxication with cer- 
tain lower fatty acids, of which the most important is bet a-oxy butyric 
acid. The appearance of this is usually associated with the pirescnce in 
the urine of diacetic acid and acetone, of which it is the mother substance. 
An three are sometimes spoken of as the acetone or ketone bodies and 
their presence in the blood as acetonemia and in the urine as acetonuria 
or ketonuria. 

Beta-oxybutyric acid is formed in the metabolism of the fats, being in 
all probability a normal intermediary product ; but so quickly is it oxi- 
dized in health that no accumulation of it takes place. In diabetes this 
oxidization may fail to occur, apparently because of the non-combustion 
of carbohydrates. The beta-oxybutyric acid accumulates in the blood in 
large amounts and, together with its derivatives, acetone and diacetic acid, 
is eliminated in the urine. Acetone is also eliminated in the breath. 
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As much as IGO grams of acetone liave heen excreted in a day in diabetic 
acidosis (Maguns-Levy, 47). 

Some persons seem to bear acidosis better than others, and there are 
eases in which for weeks and months as much as 40 or 50 grams have 
been excreted per day without apparent deleterious consequences. 

Much has been written on the subject of how the acetone bodies cause 
coma. The view most general]^!' hold is that they rob the body of alkalies 
and thus lessen the alkalinity of the blood and tissues. Eor a time the 
system tries to ju’otect itself against this dealkalinization by forming am- 
monia in large amounts to neutralize the acids. The ammonia can be 
found in the urine and its estimation is one of the most vahtablc tests 
of the degree of acidosis. Some recent experiments seem to show, how- 
ever, that beta-oxybutyric acid is a specific poison quite independently 
of its acid character, for it acts in the same way in animals whether given 
as acid or as sodium butyrate. 

Diabetic coma is the most serious complication occurring in diabetes. 
It is the cause of death in from 30 to 50 per cent, of all eases. Frcrichs, 
among 400 cases of diabetes, had 250 deaths, 151 fi'om coma. Von Moor- 
den, among 1,853 eases, had 292 deaths, among them 169 from coma, a 
percentage of 57.8. 

Diabetic coma may occur without warning, being precipitated by 
nervous shock, by injury, by surgical operations under anesthesia, by an 
acute attack of indigestion or gastroenteritis, and by alcoholic excesses. 
Diabetic gangrene and acute infectious diseases may cause a latent aci- 
dosis to pass into coma. In one of my patients, a woman of seventy, 
who had had diabetes for many years, an influenzal bronchitis led to a 
fatal attack of coma. 

In many instances the coma is jmeceded by premonitory symptoms: 
restlessness ; abdominal pain, especially in the apjiendix region (the latter 
may be so severe that appendicitis is suspected) ; shortness of breath ; 
irritability, staggering, dizziness, siidden intense thirst, yawning, pain in 
the limbs, headache, and droAvsiness. In every ease of coma of ixnknown 
cause a diabetic origin should be suspected and the proper urinary tests 
made. It should, hoAvever, be remembered that not every attack of coma 
in a diabetic is necessarily due to acidosis. It may be due to uremia, to 
apoplexy, or to obstruction of an arteriosclerotic vessel in the brain. A 
fruity, aromatic, or ehloroformlike odor on the breath is suggestive, even 
more so is very deep breathing (Kussmaul’s breathing), but the most 
valuable sign is the discovery of sugar and diaeetie acid in the urine. 

Tests for the Acetone Bodies; Qualitative Tests. — Diaoetic Acid. — 
Gerliardfs Test . — Add to the urine a few drops of a strong solution of 
ferric chlorid. If a precipitate forms it consists of the phosphates of iron, 
and more ferric chlorid should be added. If diaeetie acid is present a 
Bordeaux-red color appears. In performing this test it must be borne in 
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mind that if the patient is taking salicylic acid or antipyrin a similar color 
will develop when chlorid of iron is atldcd. 

To avoid the disturbing action of the phos])hates in making Ger- 
hardt’s test von Xoordcn reeoinmcntls the following modification: 10 e. c. 
of a 6 per cent, sobition of ferric chlorid arc placed in a small heaker and 
the urine added, drop hy drop. Even when phosj)hatcs are ])resc‘nt in 
large amomits they will not disturb the reaction. The degree of i utensil y 
of the reaction is not a reliable guide to the amount of diacetic acid 
present. 

To distinguish between diacetic acid and other oxy-aeids giving the 
same reaction with ferric chlorid the urine should be boiled. Roiling 
decomposes the diacetic acid, while salicylic acid and similar coinj^onnds 
are not changed, and the urine continues to give the ferric chlorid reaction 
after boiling. 

Ondrejovich’s Test (62). — To 10 e. c. of nriue acidulated with a few 
drops of acetic acid add 5 drops of LugoFs solution and shake with 2 c. c. 
chloroform. If diacetic acid is present the chloroform remains colorless, 
otherwise it assumes a rose color due to the dissolved free iodin. The ad- 
vantages of this reaction are that it is quickly done, that it is not given hy 
salicylic acid preparations or by antipyrin ; that it does not cause a pre- 
cipitation of tbe phospbates, and that it is very delicate. It may be \ised 
for quantitative tests ; these I shall not describe in detail, hut refer those 
interested to the original article. 

Acetone. — LugoVs Test . — ^Add to the urine a few drops of a fresh 
solution of sodium nitroprussid and render alkaline with sodium or potas- 
sium hydrate. A beautiful purple color develops, and if the urine is 
now overlaid with ammonia a purple ring will appear at the junction of 
the two fluids. 

Liehen’s Test . — The urine is alkalinized with sodixim or j)otassium 
hydrate and a few drops of LugoFs solution added. If acetone is present 
the odor of iodoform becomes apparent and eventually crystals of iodo- 
form are thrown down. It is better to perform this test with the distillate 
of the urine. 

Beta-oxtbttttiiio Acid. — The urine should he fermented so as to re- 
move the dextrorotatory glucose. If the urine after fermentation turns 
polarized light to the left heta-oxyhutyric acid is in all probability pres- 
ent. 

The foregoing part has been made somewhat fuller than is customary 
in text-hooks on therapeutics. This is due to the fact that the treatment 
of diabetes can be carried out intelligently only if something of the^ nature 
of the disease is known — if the chemical and physiological principles 
underlying the diabetic process are understood. 
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TEEATMENT 

General Principles 

The ideal of treatment of any disease is the removal of the cause. In 
diabetes this is not possible for the canse is unknown. We must therefore 
bo content to work for the removal of the 2Jrincipal symiitom — the glyco- 
suria, the lessening or abolishing of which means the lessening or abolish- 
ing of the hyperglycemia, the main factor resjionsiblo for the symptoms of 
the disease. This object — the removal of the sugar from the urine — can 
be accomplished only by a proper dietetic regimen. Drugs alone are 
powerless to do it. The diet must be so adjusted to the iiniiaired metab- 
olism as to render the urine sugar-free without injuring the general 
health of the patient. 

Diabetes cannot bo treated in a schematic or routine manner. The 
cases differ and must be treated individually. The patient must be in- 
formed of the imiiortanee of diet in the treatment, and it must be made 
plain to him that his salvation is altogether in his own hands; that oc- 
casional sugar or bread orgies hurt him and no one else ; that he cannot 
undo the harm of a lapse from dietetic virtue by subsequent strict asceti- 
cism; that such indulgences may overtax his tolerance permanently and 
put it a j)eg lower. In no disease is the jiatient to be warned more against 
quackery and quack remedies, for the harm of improper treatment cannot 
be well retrieved. He should be told once for all that there is no drug 
that ■will cure diabetes and that most of the bread substitutes and other 
diabetic foods contain an amount of starch that is not negligible. 

Many physicians are inclined to be lax, and as long as the amount of 
sugar eliminated is small to jiermit the patient to be rather liberal in his 
diet. By some this is done with a desire to keep the j^atient ignorant of 
the real nature of his malady ; by others from a lack of interest or firm- 
ness or knowledge of the disease. This attitude, whatever the motive, is 
unjust to the patient. Bad results may not follow at once, but they are 
sure to come. Diabetes is a disease against which the plan of battle must 
be laid not for a month or a year, but for a decade, indeed for a lifetime. 
To tell a patient that he must live on such and such a diet and then let 
him shift for himself is not fulfilling our duty. The fact must be brought 
home to him that if he wants to keep the disease under control he must 
be vigilant for all his days. It is of course essential before the pa- 
tient is told he has diabetes that his case be studied so thoroughly that 
the conclusion is unequivocal. The various dire complications that may 
occur in the course of diabetes need not be foretold — nothing is to be 
gained by alarming the patient, unless he will not obey instructions, in 
which event it is usually justifiable to scare him into good behavior. It 
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IS in ttis way tliat some of tlio clial)ctie foods and vanntod remedies 
acliieve good results: A patient who persists in disregarding the ]diy- 
sieian’s gentle advice will often carry out eoiiscientionsiy the very strict 
dietetic instructions printed in the minatory literature aec<jnipanying 
proprietary articles. Eor the improvement that follows he will give credit 
to the remedy and not where it belongs — to care in diet. 

If sugar is discovered in the urine of a patient his case slandd ho con- 
ducted in the following way: It should first he determined whether sugar 
is constantly present or wdiether the case is one of transient glycosuria. 
This can readily be done by examining a night and a morning si)ecimen 
or, preferably, a specimen of the twenty-four-hour collection, for several 
successive days, while the patient is on his ordinary diet. If sugar is 
found repeatedly, even though it is not present in every specimen, the 
case may he looked upon as one of diabetes. Should the first examination 
have shown in addition to large amounts of sugar the presence of diacetic 
acid it may be wiser instead of taking several days for studying the case 
to place the patient at once upon treatment for acidosis, which is described 
on another page. 

Having determined that the patient has diabetes the next step is to 
find out to what type of diabetes his ease belongs. Is it mild, moderately 
severe, severe, or grave? It is mild if glucose disajopears from the xirine 
as soon as the carbohydrates are eliminated from the diet and does not 
reappear when a small amount of carbohydrate food, such as 100 grams of 
bread, is added to the dietary. It is moderately severe if the sugar disap- 
pears on restriction of the diet but reappears when carbohydrate, even in 
minimal amounts, is added. Such a patient has no carbohydrate toler- 
ance. It is severe if the sugar cannot be removed from the urine by 
eliminating all carbohydrate from the diet and restricting the intake of 
protein food. It is grave if on such a diet, in addition to sugar, the 
acetone bodies are present in the urine. 

The next step in the treatment is to institute measures to keep the 
urine sugar-free and if possible to increase the tolerance for carbohydrates. 
The urine in many cases can be rendered sugar-free by the total exclusion 
of the carbohydrates from the diet. Such a regimen is not tolerated long 
nor is it capable of maintaining the patient permanently in -weight equili- 
brium. Sooner or later the patient grows disgusted with his dietary and 
lapses into indiscretions or rapidly goes downhill in health and spirits. 
Horeover, on a carbohydrate-free diet some patients run the risk of dia- 
betic acidosis and diabetic coma, for when the carbohydrates are withheld 
for a long period of time from the dietary the fats are not properly oxi- 
dized and the toxic acetone bodies are formed. The withdrawn! of the 
carbohydrates therefore acts as a double-edged sword — it lessens the 
hyperglycemia, hut it also favors the development of acidosis. If acidosis 
is preoput the proper measures to be further described must be taken. 
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Physicians should he familiar with the possible complications of dia- 
betes so that at the earliest moment steps may be taken to combat them. 

It goes without saying that a study of the case that limits itself to an 
examination of the urine is entirely inadequate. A thorough general ex- 
amination of the body must be made, including the blood pressure, the 
eyes and eye grounds, and the nervous system. Furthermore, the general 
habits of life of the loatient must be investigated : his work, his means and 
methods of relaxation, his sleep, his sexual life, etc., for the diabetic state 
is profoundly under the influence of the “psyche.” Some writers, indeed, 
speak of a neurogenic diabetes, but a permanent diabetes on such a basis 
is rare, if it occurs at all. Temporary glycosurias after cerebral injuries 
are met with, as already mentioned, but if they pass into confirmed dia- 
betes it is altogether probable that the pancreas or some other diabeto- 
genic organ has become involved. There is, however, no doubt as to the 
ability of the nervous system to influoneo sugar production both in health 
and in diabetes. The pathway from the brain to the splanchnics and the 
adrenals has been sketched on a previoiis page. Diabetic patients made 
sugar-free or in whom the sugar has been greatly reduced often show a 
return of sugar or an increase after severe nervous shock. Nervous ex- 
citement is also capable of precipitating diabetic coma. It is, therefoi’e, 
of the utmost importance to lessen the strain and fret so common in the 
life of the American business man. One of my patients whose business 
brought him many vexations improved in a reinarkable manner when he 
took off several days during the week in the summer to go fishing. 

The secret of success in treating diabetes lies not alone in instituting 
the proper dietetic measures, but tiLso in ])aying strict attention to all the 
details of life, which naturally vary in different cases. The bowels need 
careful attention, for diabetics ai’o usually constipated. Effervescent citrate 
of magnesia and other sweetened laxatives are of course out of (Question. 
The bitter salines are useful, likewise phenol phthalein, which may be 
combined with rhubarb in caj)sule form, of each gm. 0.12 to 0.18 (2 to 3 
grains). Care should be given to the mouth on account of the danger of 
pyorrhea alveolaris. Milk of magnesia as a mouth wash and iodin ap- 
plications, together with skilful sealing of the teeth by a dentist, are bene- 
ficial measures. Trifling wounds should not be neglected, as the lessening 
of the opsonic index (DaCosta and Beardsley, 13, and Sisto, 73) pre- 
disposes to infection. 

The essential point in the dietetic treatment consists in bearing con- 
stantly in mind the impaired tolerance of the diabetic for carbohydrates. 
By not overtaxing this tolerance the power of assimilation for carbo- 
hydrates is not only conserved, but in the majority of cases is increased. 

The aglycosurie state has a splendid effect on the carbohydrate toler- 
ance, tending to raise it. At the same time the information that his urine 
has become sugar-free cheers the patient. Yet this knowledge is not with- 
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out danger, for sometimes patients Tjclieve themselves cured and relax in 
their dietetic ahstemioiisness. The sparing of the carlxdiydnite tolerance 
or Sclionung, as the Germans call it, is accomplished hy (Iccreasing or ex- 
cluding the carbohydrates from the diet, and in severe eases by also les- 
sening the total intake of food. 

In the mild cases in which a few days of carbohydrate-free diet suffice 
to render the patient sugar-free it is wise to continue such a diet for about 
two weeks, as recommended by Naunyn (58) ; gradually thereafter carbo- 
hydrate is added, beginning with a slice of bread, a potato, an a])ple, or an 
ounce or two of cream, the urine being frequently examined for sugar. 
No sugar appearing, the tolerance is tested after a few weeks by giving 
100 to 200 grams of broad. If sugar appears Avith 200 grains but not 
with 100 grams the tolerance lies between the two. Some, particularly 
Kolisch, advocate the giving thereafter of the Avhole amount tolerated, 
while von Noordeii and Ealta (14) giA’e only one-half or two-thirds; that 
is, if 100 grams are assimilated the patient is allowed GG gi’aius. The 
latter, I believe, is the safer plan. By making use of the table of equiva- 
lents on pages 739 to 741 the carbohydrates in the diet can be vained 
within wide limits. As long as there is no ketonuria the organism can 
exist for a considerable period on a diet poor in carbohydrates. 

The caloric needs of the diabetic are the same as those of a healthy 
man equally active — about 35 calories per kilogram of body Aveight, which 
for a man of 70 kilograms (150 pounds) is about 2,450 calories. About 
1,800 of these normally are derived from carbohydrates, but since the 
diabetic cannot utilize carbohydrates he has to make up the deficiency in 
his caloric needs by means of protein and fat. It has been found by ex- 
perience that the protein cannot be much increased beyond the normal, at 
the most up to 150 grams, equal to 400 calories. On account of their 
great caloric value (one gram equals 9,3 calories) the amount of fat re- 
quired is not very large (about 200 grams, six ounces), but in practice 
it is not easy to induce patients to take this amount day in and day out. 
Janoway and von Noorden have pointed out the value of alcohol in in- 
creasing the tolerance for fats, A little whiskey or light wine may there- 
fore be added to the dietary. 

In making out diet lists for a diabetic patient the physician should 
remember that the man who finds that he is deprived of bread, potatoes, 
and similar staples considers himself very much restricted and is likely 
to harp continually on his privations. It is therefore wise to make the 
allowed list as extensive as possible, so that the patient may be conscious 
of a wide latitude of choice. Eor this reason the practitioner Avill find the 
large and inclusive tables of von Noorden suggestive and helpful. I can- 
not do better than copy these tables, which are now in almost universal 
use (Foster, 18, Janeway, 29, Tyson, 77). Von Noorden gives four lists. 
The first he designates as "‘Unbedingt erlaubte Nahrungsmittel” — ^Foods 
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unconditionally allowed. The second is a list o£ foods allowable in re- 
stricted quantities. The third comprises a table of equivalents for carbo- 
hydrate foods. Every portion of these foods takes the place of an equiva- 
lent quantity of bread in the dietary. A fourth table contains a list of 
foods particiilarly valuable for the diabetic by reason of their high fat 
and protein content. In a fifth table is shown the carbohydrate content 
of certain vegetables and fruits. Abundant use should be made of the 
articles mentioned in Table IV for the purpose of raising the nutritional 
or caloric value of the dietary to the required minimum. 

By varying the mode of preparation of the different articles the bill of 
fare in the individual eases can be still further amplified. 

TABLE I 

Foods for the Most Part Unconditionally Allowed 

Fresh Meats. — All muscle of beef, veal, pork, lamb, mutton, game, 
either roasted, boiled, or broiled, in their juices, with butter, or with 
mayonnaise made without flour, either hot or cold. 

Various Organs or Animals. — Tongue, heart, brains, sweetbreads, 
kidneys, marrow, calves’ liver, liver of game or poultry (pate de foie 
gras) u]p to 100 grams in weight, weighed after being prepared. 

Preserver Meat. — Smoked meat, dried meat, smoked or pickled 
tongue, ham or bacon, corned beef, sausage (containing no bread). 

Meat extracts of all kinds, meat jellies or aspics prepared from calf’s 
foot, gelatin, and meat sauces. 

Fresh Fish. — All fresh fish boiled, fried, or broiled. If the fish is 
fried in bread crumbs the crust must not be oaten. All sauces free from 
lard are allowed ; those containing butter and lemon are best. 

Pebserveb Fish. — ^Dried, salted, or smoked, such as haddock, cod, 
herring, mackerel, flounder, sardelle, sturgeon, cels, salmon, etc. Pickled 
herrings, sardines in oil, mackerel in oil, anchovy, tunnyfish, etc. 

Shell Fish and Crustaceans. — Oysters, clams, and other shell fish, 
lobsters, crabs, shrimps, turtle, etc. 

Eggs. — Raw or cooked. 

Fish Products. — Caviar, roe. 

Fats. — ^Butter, bacon, lard, suet, oleomargarin, olive oil, cod-liver 
oil. Rich cream is permitted up to six ounces a day — one of its chief 
uses is as a substitute for flour in preparing sauces, etc. 

Milk, especially the so-called diabetes milks, which are, however, diflfl- 
cult to obtain in this country. On page 74:2 a recipe for making a sugar- 
free milk will be found. 

Cheese of all kinds, especially cream cheese, not to exceed, however, 
50 grama a day. 

Vegetables. — Salads : lettuce, endive, remain, cress, dandelion ; 
celery without root, cucumbers, tomatoes, young string beans, egg plant, 
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mions, koM-rabi (young), radisbes, asparagus, Brussels sprouts, cauli- 
lower, artieboke, spinacb, cabbage, mnsbrooms. 

^ Canned and preserved vegetables : canned asparagus, canned young 
string beans, sauerkraut, olives, pickles. 

ITuts. Walnuts up to 6 a day, bazelnuts 10, almonds 10, cream nuts 
8, peanuts 10. 

Feijit. Cranberries, rbubarb, green gooseberries (sweetened witb 
saeebarin) . 

Sotrps AND Condiments. — ^Meat soups and sauces (Worcestersbire, 
etc.) in moderation. 

Desserts made from eggs, cream, almonds, lemon, and gelatin, sweet- 
ened witb saccharin instead of sugar. 

Bevbeages. — Carbonated waters, whiskey, brandy, light Moselle and 
Ehine wines, Bordeaux and Burgundy of old vintage, tea and coffee 
witb cream but without sugar, cocoa in small amounts, and lemonade. 

TABLE II 

Foods Allowed in Restricted Quantities 

V egetables cooked without flour and sugar : lima beans, dry and green 
peas, a tablespoonful j red beets, white kohl-rabi, carrots, celery root, 
oyster plant, two tablespoonfuls. 

Potato : a small potato or a tablespoonful of mashed or fried potato. 

Feesh Feuits. — ^Apples, pears, apricots, peaches, up to an ounce 
and a half; raspberries, strawberries, currants, blackberries, two table- 
spoonfuls; huckleberries, three tablespoonfuls. 

Cooked fruits without sugar, with saccharin if necessary: phims, 
prunes, apples, pears, apricots, peaches, sour cherries, a heaping table- 
spoonful; raspberries, unripe gooseberries and currants, two tablespoon- 
fuls. 

Dried fruit: prunes and peaches cooked after thorough washing in 
water, one tablespoonful. 

The following table of equivalents was prepared for me by Dr. C. B. 
Farr along the lines of the preceding table but in a way better adapted to 
the needs of the kitchen. 

TABLE III 
Table of Equivalents A 

Foods containing carbohydrates, to be tised only in restricted quantity, which when 
used entail a cutting down of the bread allowance in a proportionate amount. Modified 
from Janeway^s and Foster's tables. 



Per Cent. 
Carbo- 
hydrates 

Grams 

I 

Grams 

Grams 

Grams 

i Amount in 
Ounces Equal 
to 1 Ounce 
White Bread 

'Wh.ite bread 

61-55 

10 

20 

30 

50 

1 

Oom bread i 

Equiv. to 
46 

Equiv. to 
12 

Equiv, to 
24 

Equiv. to 
35 

Equiv. to 
60 

m 

1 

Graham bread 

47-53 

10 

20 

30 

50 
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TABLE m—Continupd 



Per Cent. 
Carbo- 
hydrates 

Grams 

Grams 

Grams 

Grams 

Amount in 
Ounces Equal 
to 1 Ounce 
White Bread 

Gluten bread 

47-53 

13 

26 

39 

G5 

IVs 

1 

Rnlls nnH his^'.nit .... 

52-60 


Crackers, average . . . 

Ofi.t, nn.kps 

69-72 





K 

25 

50 

75 

125 

Wheat flour 


8 

16 

24 

40 


Hominy (boiled) 


20 

38 

50 


T^.ine (boiled) 


14 

28 

42 



Tapioca (pudding) . . . 


15 

30 

45 



Macaroni* (cooked) . . . 
Spaghetti (cooked) . . . 

15.8 

30 

60 

90 


3 

30 

60 

90 



Cocoa (unsweetened) , 
Vegetables: 
Asparagus (cooked) . . 


12 




175 

350* 




Beans, red kidney .... 


25 

50 




Ben.DS- hfl.ked 

20 



2J4 

^V2 

Beans, lima 

20 

25 

60 



Beets (cooked) 

55 

100 



Cabbage (raw) 


78 

156 




Carrots (raw) 


60 

120 




Celery (raw) 


100 

200 




Corn, green, canned . . 


25 

50 




Cauliflower (raw) .... 


SO 

160 




Dandelion greens .... 


50 

100 




Egg plant (cooked) . . . 


90 

180 




Onions (boiled) 


90 

ISO 




Peas, green (cooked) 
Parsnips (raw) 

15 

30 

60 

90 


3 

13 

40 

80 


4 

Potato (boiled) 

25 

50 

75 



Potatoes, cooked 

18-20 


3 

Cereals: 

Oatmeal, boiled 

11.3 





5 

3 

Hominy, boiled 

17.8 





Rice, boiled 

24.4 





10 

Milk 

4-5 





Fruits: 

Apples and apricots. 
Apples (raw) 

12-14 





4 

35 

70 




Apricots (stewed) .... 


40 

80 




Bananas 

22 

25 

50 



2H 

Blackberries (fresh) . . 

35 

70 



Cherries (fresh) 

15 

25 

50 



2H 

Currants (fresh) 

40 

80 



Grape fruit 


200 




Gooseberries 


75 

150 




Oranges 


30 

60 




Peaches 


50 

100 

80 




Pears 

12-14 

40 



4 

Plums 

20 

27 

54 



2M 

Prunes (stewed) 

25 

50 



Raspberries 


42 

84 




* , ......... 

Strawberries 


60 

120 




Huckleberries 

16 



3M 

4M 

2H 

Nuts: 

Filberts 

12 





Almonds 

15 





Peanuts 

22 






* When no equivalent amount is given in the fourth column, it is to be understood 
that the amount in the third column is the maximum allowable. 
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Table of Equivalents (Carbohydrates) B 

This table shows the amounts of various carbohydrate foods which will yield 15 or 16 
grams of carbohydrate, or the equivalent of a slice of bread. The calories are also given. 
It IS intended for use with the ‘‘Strict’’ diet to facilitate the determination of the carbo- 
hydrate tolerance.” 


Article 

Amount 

Rough 

Measure 

Protein, 

Grams 

Fat, 

Grams 

Carbo- 

hydrate, 

Grams 

Calories 

Remarks 

Bread 

30 grams 

slice 

2.76 

.39 

15.93 

80 


Zwieback 

22.4 grams 

slices 

2.20 

2.23 

16.53 

97 


Soda crackers. 
Macaroni 

33 grams 

11 crackers 

10.67 . 


15.29 

110 

"Educator” 

(boiled) .... 

100 grams 

2 h. tbsp. 

3.00 

1.50 

15.80 

91 


Rice (boiled). . 

66 grams 

% tbsp. 

1.87 

.07 

16.00 

75 

1 

Potato (bak’d) 

65 grams 

medium 

1.88 

.10 

16.03 

74 


Green peas . . . 

110 grams 

tbsp. 

7.39 

3.75 

16.11 

132 

Large portion 

Carrot 

450 grams 

12 h. tbsp. 

2.38 

.76 

15.25 

81 

4 or 5 portions 

Milk (whole) . 

330 grams 

glasses 

10.89 

13.20 

16.50 

235 

Apple (raw) ... 

150 grams 

large 

.45 

.45 

16.00 

72 


Grape fruit . . , 

150 grams 

large 

1.18 

.30 

15.13 

69 



TABLE IT* 


100 Gm. 

(A Trifle over Three Ounces) 

Protein 

Fat 

Carbo- 

hydrates 

Caloric 

Value 

Vpffp.tfl.blft nil 

1 

100 


930 

Butter 

1 

85 

0.5 

830 

"Rsi.nnn nr sTYinkfid^ 

10 

76 


748 

Devonshire cream 

2 

57 

0.2 

538 

Cream cheese (Gervais, Neufoh&tel, Stil- 
ton, Stracchino, etc.) 

19 

41 

0.1 

451 

n<i'rTYi£»‘n crp /T^prxrft.lpi.+.wnrst^ . , . 

18 

40 


456 

TTfl.nri 

25 

36 


437 

p.VieeSG 

28 

33 

0.2 

422 

TPsi.f. •nnrlr - 

14 

37 


400 

Slmrilrprl nv-.tnn<mp 

24 

32 


396 

Fat tv cheese Taveraffe) 

25 

30 

1.5 

381 

Vnlk nf pjriT 

16 

31 

0.5 

354 

Tr*a+‘. 

16 

30 


345 

17 * 0 ^ or»rl TYin+.'f'.mi . 

17 

29 


337 

Brie cheese 

19 

26 

b.i 

320 

— XTfQ +.PT* PpI ... ........ 

13 

28 


312 

Ty^QplrPT*pl 

19 

22 


382 

C^.a Tri QT* ................ 

31 

16 


276 

Cream 

4 

23 

0.4 

230 

atfVfc i . . 

22 

13 


210 

Hens’ eggs (weighed with the shells) 
(2 laree'l 

12 

10 

0.5 

142 







* From Hall (Nutrition and Dietetics, 1910, pp. 263—4). 
49 B 
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TABLE V 

A. Vegetables in wbieb the proportion of carbohydrates is less 
4 per cent. Of these the patient may partake freely : 


String beans 1.9 

Asparagiis (cooked) 2. 

Endive 2.2 

Spinach 2.8 

Lettuce 2.9 

Cucumbers 3.1 

Beet greens 3.2 

Celery 3.3 

Chard 3.4 

Brussels sprouts 3.4 

Sauerkraut 3.9 

Tomato 3.9 


B. Vegetables containing from five to ten per cent, carbohydrate. 
These may be taken to the amount of three ounces a day. 


Onions 5.5 

Okra 7.4 

Tinmips 8.1 

Carrots 9.3 

Squash 10.0 


There is considerable variation in the carbohydrate contents of some of these 
vegetables. 

C. Fruits below 12 per cent: 

Lemons, watermelons, strawberries, gooseberries, muskmelons, 
cranberries, blackberries, currants, grape-fruit, oranges, rasp- 
berries, sour apples. 

Milk. — Milk on account of its lactose or milk sugar content is not an 
indifferent food for diabetics, and the so-called “milk cures” may prove 
harmful. If good follows them it is due rather to the incidental under- 
feeding increasing the tolerance for sugar than to any better utilization 
of milk sugar over other forms of carbohydrate. Attempts have been 
made to obtain sugar-free milk. Williamson recommends the following 
method for preparing a sugar-free milk: Mix 3 or' 4 tablespoonfuls of 
fresh cream with a pint of water in a glass. After from 12 to 24 hours 
remove the fat that has collected on the surface and mix with an equal 
volume of water and with white of egg until it has the appearance of 
ordinary milk. Add saccharin and salt to taste. This mixture contains 
practically no sugar. Kefir and kumyss contain comparatively little 
sugar. In ordinary sour milk and buttermilk, however, the sugar is but 
little reduced. 

Oream. — Cream is of great value in the treatment of diabetes. Al- 
though it contains from three to four per cent, of sugar, it is permissible 
since it is seldom used in large quantities, hardly more than six ounces 
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per day. Aside from its use in tea and coffee it is valuable in tbc prepara- 
tion of sauces, etc. 

Cheese.— Cheese contains large amounts of fat — 15-30 per cent, in the 
better qualities ; those made from sour milk (clabber) contain only about 
3 per cent. As the protein content of cheese is double that of meat, 
a portion of good cheese is equal to 1% to 2 portions of fatty meat. 
Grrated Parmesan cheese is much used in Europe for “binding” instead of 
flour. 

Butter and Other Fats. — The fats are of great value in the dietetic 
treatment of diabetes. They are the best means for compensating the body 
for the loss of sugar through the urine. As they are well borne and 
have a high caloric value, the amount necessary is not large. Ordi- 
narily about 150 grams may readily be taken in a day, yielding, after 
allowing for loss in the feces, about 1,200 or 1,300 calories. Eat may 
be given in the form of butter, cream, and oil (olive oil, salad oil, cod-liver 
oil). Butter may be used and should be used as an addition to all sorts 
of allowed foods, especially the vegetables. Von Noorden (loc. cit.) has 
prepared a table showing how much butter or oil can be added to various 
vegetables without impairing their taste or appearance. 

To 125 grams raw weight red cabbage or sauerkraut, 25 grams. 

To 125 grams raw weight spinach, 40 grams. 

To 125 grams raw weight salad, 30 grams oil. 

To 125 grams raw weight beans, 25 grams butter. 

To 125 grams raw weight string beans, 40 grams butter. 

Bacon . — There is marked difference between fat and lean bacon. The 
fat contains 92 per cent, fat and the lean only 7 per cent. Bacon may 
be added to vegetables, to meats, poultry, salads, etc. 

Meat. — Meat in cooking or roasting loses about 25 per cent, water. 
Five hundred grams cooked meat are equal to about 650 grams raw. 
Lamb and pork contain much fat. Venison, being poor in fat, has a lesser 
caloric value. Poultry, except that especially fattened, is also poor in fat. 
Fish is for the most part poor in fat, though a few have a high fat per- 
centage — ^the eel 25 to 30 per cent. Sweetbreads are similar to beef in 
protein and fat content. Liver, except in small amounts, is excluded by 
reason of its glycogen. Pate de foie gras is rich in fat and poor in 
glycogen, hence allowable. Although meat belongs to the staples of the 
diabetic’s diet, it must not be used in large amounts, especially in severe 
cases and in those vdth acidosis. 

Eggs.— Eggs weigh from 50 to 60 grams apiece. Their nutritive value 
is greater than that of meat by reason of the high fat content 10 to 20 
per cent, in the whole 6gg and 30 per cent, in the yolk. The caloric va.lue 
of one egg is 75 calories. It might be mentioned that Luthjc (40) claims 
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that the yolk may raise the glycosuria through its content of lecithin, hut 
I believe that this point may be disregarded. 

Vegetables.- — ^Where the treatment involves meat restriction the vege- 
tables assume a prominent place in the dietary. They subserve three 
distinct purposes: They satisfy in part the craving of the diabetic for 
food, they stimulate peristalsis, and they are an excellent vehicle for fat. 
Those vegetables are to be chosen which contain less than 5 per cent, 
carbohydrate. Even a part of this may be removed by boiling the vege- 
tables in water and pouring the water off. (See table of vegetables.) The 
cellulose of vegetables, a carbohydrate, does not seem to augment the 
glycosuria, although it is probably in part digested in the intestines. 
(Schmidt and Loerisch, 69, 70.) 

Alcohol. — ^Mueh has been written on the use of alcohol in diabetes. 
It is certain that alcohol as such does not unfavorably influence the elim- 
ination of sugar. Its high caloric value, one gram equaling seven calories, 
makes it a valuable adjunct in the dietetic treatment. It seems to favor 
the tolerance for fats, and, as von ISToorden says, it compensates the dia- 
betic patient for other deprivations. 

It makes but little difference in what form the alcohol is taken, pro- 
vided that the sweet wines and the malt liquors are debarred. Among 
sweet wines to be forbidden may be mentioned port, madeira, and tokay. 
Whiskey, brandy, kloselle and Rhine wine, and most of the red wines 
may be permitted. Beer and similar beverages contain carbohydrates that 
are badly utilized. They are therefore not permitted except in the mild- 
est cases or perhaps during coma. The amount of alcohol estimated as 
absolute alcohol that a patient may be allowed is from 30 to 70 grams 
per day (1 to 2 oz.). 

The following table gives the carbohydrate content and caloric value 
of the more important alcoholic beverages : 

CABBOHTURATE CONTENT AND CALOBIC VALUE OP ALCOHOLIC BEVERAGES 



Per 100 G. 

Beer 

Carbohydrate 

4.0 

Calories 

41 

Moselle and Rhine Wine 

0 

57 

French Red Wine 

1.0 

65 

Champagne * 

12.0 

120 

Port Wine 

5.8 

149 

Cognac 

0.7 

298 

Liqueurs 

28-34 

300-440 



Nuts. — ^Most of the nuts, such as almonds, butternuts, Brazil nuts, 
filberts, pecans, hickory nuts, walnuts, hazel-nuts, cocoanuts, peanuts, are 
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valuable additions to the food of diabetics. Chestnuts must be excluded 
because of the large quantity of starch they contain. Jaffa, of the Uni- 
versity of California (U. S. Dep. of Agriculture, Farmers’ Bulletin H'.'rJ), 
has made a very thorough study of the composition and food value of 
nuts. 


TABLE VI 


EDIBLE PORTION OP NUTS (JAPPA) 



Water 

Protein 

Fat 

Carboh 

Sugar, 

Starch, 

Etc. 

ydrates 

Crude 

Fiber 

Ash 

Fuel 

Value 

per 

Pound 

Butternut 

% 

4.6 

% 

27.9 

% 

61.2 

% 

3 

% 

.4 

% 

3.0 

Calories 

3,370 

Brazil nut 

4.7 

17.4 

65.0 

5.7 

3.9 

3.3 

3,120 

Pecan nut 

3.4 

12.1 

70.0 

8.5 

3.7 

1.6 

3,300 

Hickory nut 

3.7 

15.4 

67.4 

11 

.4 

2.1 

3,345 

Filbert 

5.4 

16.5 

64.0 

11 

.7 

2.4 

3,100 

Cocoanut 

13.0 

6.6 

56.2 

13.7 1 

1 8.9 

1.6 

2,805 

Almond 

4.9 

21.4 

54.4 

13.8 ^ 

1 3.0 

2.5 

i 2,895 

Pistachio | 

4.2 

22.6 1 

54.6 

15 6 

3.1 

1 3,250 

Walnut 

3.4 

18.2 

60.7 

13.7 

2.3 

1.7 

3,075 

Walnuts, black 

0 6 

7.2 

14.6 

3 

.0 

0.5 

730 

Walnuts, English 

1.0 

6.9 

26.6 

6 

.8 

0.6 

1,250 

Chestnuts, fresh 

Chestnuts, dry 

43.4 

6.4 

6.0 

41.3 

1.5 

1.4 

1,140 

6 1 

10.7 

4.6 

7 8 

70 1 

1 2 Q 

2.4 

1,840 

1,780 

Chestnut flour 

7.8 

3.4 

80.8 

I 

3.4 


The composition of peanuts as found by different analysts is given in 
the following table : 


TABLE VII 

PEANUTS (edible PORTION) 



Water 

Ash 

Ether 

Extract 

(Fat) 

Protein 
(Nitrogen 
i X 6.25) 

Carbo- 

hydrates 

f 

Fiber 

Fuel 

Value 

Per 

Pound 

Atwater 

Atwater and Bryant . . . 

Jaffa 

Fetterolf 

% 

6.90 

9.20 

7.40 

3.05 

% 

1.60 

2.00 

2.20 

2.30 

% 

20.10 

38.60 

43.50 

49.99 

% 

19.50 

25.80 

29.80 
31.00 

% 

18.50 

24.40 

14.70 

13.66 

% 

'2.'56’ 

2.40 

Calories 

1775 

2560 

2610 

2939 


The following table of the composition of shellfish may prove useful 
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TABLE VIII 


SHELLFISH, FRESH* 



Water 

Protein 

N X 6.25 

Fat 

Carbo- 

hydrates 

Clams, long, in shell, as purchased, average .... 

49.9 

6.0 

0.6 

1.1 

Crabs, hardshell, whole, edible portion 

77.1 

16.6 

2.0 

1.2 

Lobster, whole, average 

79.2 

16.4 

1.8 

0.4 

Oysters in shell, average 

86.9 

6.2 

1.2 

3.7 

Terrapin, edible portion 

18.3 

5.2 

0.9 



* Atwater and Bryant (2). 


Bread. — Many laymen think that toast is allowable, though fresh bread 
is not. This, of course, is a mistake. The unleavened bread, or matzos, 
used by the Jews during the Passover holidays, should also be prohibited. 
In a patient under my observation who had been sugar-free for a long 
time on an ordinary diet, the eating of unleavened bread and the drinking 
of sweet wines customary during these holidays brought about a return 
of glycosuria. 

Many efforts have been made to find a substitute for ordinary baker’s 
bread. Notwithstanding, however, the claims of manufacturers that 
their preparations are starch-free and safe for diabetics, analyses show 
that both the diabetic breads and the diabetic flours contain starch. It is 
indeed impossible to make a satisfactory “bread” containing less than 
30 per cent, carbohydrate. The much used German “Lufbrot” or air 
bread contains about 33 per cent, starch. An instructive table regard- 
ing the composition of commercial diabetic bread and flour has been pub- 
lished by D. W. Fetterolf (15). It is given on page 747. An analysis 
of European, more particularly German, diabetic foods has been made 
by Magnus-Levy (45). Contrary to the statements of manufacturers 
the majority of diabetic breads do not contain more fat than normal 
bread ; yet it is desirable that the fat content of such bread should be in- 
creased. Magnus-Levy thinks that two kinds of diabetic bread are suffi- 
cient for practical purposes; one with a maximum content of starch of 
30 per cent., half the normal; and one real bread substitute with either 
five or ten per cent, starch. With a content of less than 5 per cent, a 
palatable bread food cannot be made. Of the bread containing 30 per 
cent, starch the diabetic may eat twice as much as of the ordinary bread 
or rolls with 60 per cent. Such an increase in the bulk of bread is an 
advantage for many patients. It is desirable that the diabetic foods 
should present a better guarantee of their composition than is now the 
case. The analyses should be made only in recognized scientific institutes. 

A fairly palatable bread substitute may be made from almond flour 
according to the following formula : 

Take three cups of almond flour, a pinch of salt, and a pinch of sac- 
charin. Beat up three eggs in a pan, add a cup of milk to the eggs, then 
the flour, and stir to make a soft batter. Spread the batter about three- 
quarters of an inch thick, using a pan about nine by twelve inches in size. 
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TABLE rx 


Fetterolf (University of Pennsylvania Medical Bulletin, Sept., 1909) 
United States Products. Analysis of Material as Purchased. 


Material 

Manufacturer 

Protein 
(Nitrogen 
X 6.25) 

Carbohydrate 
Including Fiber 
(by Difference) 

Pure gluten flour 

Battle Creek Sanitarium Food Com- 

% 

% 


pany, Michigan 

78.75 

12.62 

40 per cent, gluten flour . 

Battle Greek Sanitarium Food Com- 




pany, Michigan 

39.00 

50.16 

Self-raising 40 per cent. 

Battle Creek Sanitarium Food Com- 



gluten flour 

pany, Michigan . . 

38.69 

50.10 

20 per cent, gluten flour . 

Battle^Creek Sanitarium Food Com- 

Pure gluten biscuit .... 

panyvMichigan 

Battle Creek Sanitarium Food Com- 

21.00 

68.25 


pany, Michigan 

48.31 

39.06 

40 per cent, gluten bis- 

Battle Creek Sanitarium Food Com- 



cuit 

pany, Michigan 

36.37 

51.94 

Potato gluten biscuit. . . 

Battle.Creek Sanitarium Food Com- 


pany, Michigan 

75.63 

13.23 

Pure gluten flour, “Glu- 




tosac " 

The Health Food Company, N. Y.. 

35.25 

55.03 

Gluten flour 

TJnknown, Danville, N . Y 

15.50 

70.83 

Diabetic flour 

Farwell & Rhines, N. Y 

11.97 

76.41 

Diabetic biscuit flour. . . 

Unknown 

75.25 

5.89 

Plasmon meal 

Plasmon Company of America, New 




York City 

78.65 

None 

Wheat Flours for Com- 




parison: 




Wheatflour* ^Hungarian’ ^ 



74.70 

Wheat flour, patent roller 




process, high grade. . , 

Average 

11.20 

74.90 


Soja.' — Soy flour is derived from the fruit or seeds of the Soja hispida, 
a leguminous plant of the order Phaseolacese cultivated in China and 
Japan. The seeds contain an unusual amount of protein (30 to 3S per 
cent.) and a small amount of carbohydrate (about 6 per cent.), besides a 
fatty oil, lecithin, etc. Their nutritive content varies, however, consid- 
erably. In Japan the seeds are largely used as a vegetable, but they leave 
an unpleasant taste, and in their unaltered state have, as von Moorden 
shows, a bad effect on the elimination of sugar in diabetes. In this coun- 
try they are used as fertilizer, the seeds being sown and after growth 
plowed under. There is now on the market a proprietary preparation 
called sarton which is said to be free from starch and sugar and is more 
palatable than the original seed. It occurs in the form of a powder or 
paste and may be used in the preparation of soups. Sarton seems to 
stimulate intestinal peristalsis without causing the formation of gas, a 
quality of distinct advantage in diabetic patients. Tests with sarton (von 
Koorden and Lampe, 61) show that in mild cases the elimination of 
sugar is not influenced by it. In cases of moderate severity, sugar-free 
on a strict diet, from 80 to 100 grams (2 2/3 to 3 1/3 ounces) are well 
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tolerated. In. the more advanced cases soy sonp, as a rule, causes no 
increase in the sugar elimination -when given in the aforementioned quan- 
tities. 

Soja bean flour unfortunately has a disagreeable odor. Useful direc- 
tions for making gruels, broths, and muffins will be found in an article by 
Friedenwahl and Buhrah (20). 

The following is an analysis of Soy Bean Gruel Flour, furnished by 
the manufacturers, the Cereo Co., of Tappan, ]!:I. Y. : 

Proteids (N x 6.25), 44.64 per cent. 

Fat, 19.43 per cent. 

Mineral Matter, 4.20 per cent. 

Moisture, 5.26 per cent. 

Crude Fiber, 2.35 per cent. 

Cane Sugar, 9.34 per cent. 

Uonnitrogenous Extract, 14.78 per cent. 

Starch, none. 

Beducing Sugar, none. 

Substitutes for Sugar and Vegetable Starch. — ^Many attempts have 
been made to replace the ordinary types of vegetable starch — ^the chief 
source of sugar in the body — ^with other forms of starch, in the hope 
that they would be better utilized by the diabetic. There are certainly 
differences in the assimilability of the different forms of starch, but they 
are not well understood. Below are a few of the substitutes that have 
been suggested : 

Levulose. — ^While some maintain that this is better tolerated than 
glucose, others find no difference between the two substances. In every 
case in which levttlose is ordered tests should be made of its tolerance. 
Yon Uoorden recommends it in cases of diabetic coma, 100 grams by the 
mouth, or subcutaneously in a 10 per cent, solution. As most of the 
fruits contain their sugar in the form of levulose, they may be used when 
levulose is to be given. 

Milk Sugar. — For a time this was thought to be harmless, but it 
has been definitely shown that it has the same effect as glucose and starch, 
hence '‘milk cures” are harmful for diabetics. In the few cases in which 
good results have been obtained, they were probably due to the incidental 
underfeeding affecting the sugar tolerance favorably. 

IxuLix. — Inulin is a polysaccharid of levulose. It is the chief con- 
stituent of certain tubers, e. g., helianthus, topinambur, stachys, black root, 
artichoke, dandelion, etc. In the opinion of Strauss (75) inulin is more 
readily assimilated than other vegetable starch. Strauss made a careful 
study in several cases using at first pure inulin and then inulin-eontain- 
ing plants and found that both had a distinctly favorable influence upon 
the elimination of sugar and upon acidosis. In the following table is 
given the composition of the various inulin-containing tubers; 
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Water 

Reducing 

Sugar 

Inulin 

Nitrog- 

enous 

Sub- 

stances 

Pure 

Protcid 

Fat and 
Fibers 

Ash 

Helianthus — ^weak tubers. . 

strong tubers 
white tubers 
red tubers . . 

Topinambur tuber 

Dahlia tuber 

% 

69.77 

67.85 

71.75 

82.09 

72.62 

83.34 

% 

0 

0 

1.96 

1.41 

0.17 

1.27 

19.85 

16.87 

20.12 

8 01 
12.91 
10.32 

4.33 

3.80 

4.04 

3.64 

1.97 

0.74 

2.86 

2.75 

1.73 

1.90 

0.81 

1.77 

1.74 

1.56 

2.00 

1.46 

1.25 

1.89 

1.38 


Regarding the preparation of the helianthus tnhers Strauss found that 
patients preferred them roasted like potatoes, though they were also readily 
taken when boiled in salt water and served with hollandaise sauce or with 
mayonnaise dressing. They may he given as puree, or as salad with 
oil and vinegar. The price of inulin and of the inulin-containing vege- 
tables is high, hut if the cultivation of the plants is encouraged the 
price ought soon to become more reasonable. Strauss believes that inulin 
will be found especially valuable when acidosis is present. 

Substitutes for Sugar. — As a substitute for sugar saccharin, an anhy- 
drid of orthosulphamidbenzoic acid (benzoyl sulphonicimid) is in general 
use. It occurs as a white crystalline powder, nearly odorless, having a 
sweet taste even in very dilute solutions. It is soluble in 250 parts of 
water and in 25 parts of alcohol, and is said to be 300 times sweeter than 
sugar. It is not converted into glucose in the body. In a careful study 
of the influence of saccharin on digestion, metabolism, nutrition, and gen- 
eral health, made by the Referee Board of Consulting Scientific Experts 
of the Department of Agriculture, the following conclusions were reached : 

(1) Saccharin in small quantities (0.3 gram per day or less) added 
to the food is without deleterious or poisonous action and is not injurious 
to the health of normal adults, so far as is ascertainable by available 
methods of study. 

(2) Saccharin in large quantities (over 0.3 gram per day and espe- 
cially above 1 gram daily) if taken for considerable periods of time, 
especially after months, is liable to induce disturbances of digestion. 

(3) The admixture of saccharin to food in small or large quantities 
has not been found to alter the quality or strength of the food. It is 
obvious, however, that the addition of saccharin to food as a substitute 
for cane sugar or some other form of sugar must be regarded as a substi- 
tution involving a reduction of the food value of the sweetened product 
and hence as a reduction in its quality. Eor many people saccharin has 
an after taste more or less bitter that makes it objectionable. 

Other substitutes for sugar are crystalose arid dirlcin. ^ The latter is 
about as sweet as saccharin but has slightly toxic properties. 
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Glycoheptonic acid, recently recommended by Rosenfeld (67), is a 
saeeharid having 7 instead of 6 carbon atoms. Under the trade name of 
lakton it is recommended as a substitute for sugar in doses up to ten grams. 


Dietetic Regimen for Diabetic Oases in Practice 


As stated on a previous page, a given ease must be ranged into one 
of the four groups : mild, moderately severe, severe, or grave. Let us 
assume that we are dealing with a mild case. We would arrange the 
diet as follows; We would put the patient for a few days on the strict 
diet given in Table XI, writing out for him in full all the details. The 
case being a mild one the sugar will disappear in a few days ; nevertheless 
the strict dietary is continued for two weeks. Xo drugs are necessary 
unless indicated by some subsidiary or accidental condition: most fre- 
quently perhaps an occasional laxative such as one of the alkaline bitter 
waters or phenolphthalein and rhubarb is needed. The next step is to 
give the patient a slice or two of bread a day, watching the effect on the 
urine. If no sugar appears a little more bread may be given or an 
equivalent amount of another carbohydrate (see Table HI). By watch- 
ing the urine and weight it is possible in mild cases to increase con- 
siderably the starch in the patient’s food. The increase, however, should 
not be by leaps and bounds, and the patient must be warned against in- 
dulging any. craving he may have for pastry and sugar. Von Mering 
thinks the diabetic should abstain from sugar throughout life; von Uoor- 
den is not only of the same opinion, but restricts or forbids sugar even 
in the case of an individual in whose family diabetes exists. 

We must gain the patient’s confidence and cooperation by explaining 
to him the necessity for self-control and the dangers that lurk in self- 
indulgence. Every patient should carry with him a list of allowed and 
forbidden foods and should be told when in doubt to abstain. The fol- 
lowing is such a list: 

TABLE X 

A. Forbidden to All Diabetics 


Sugar. 

Candy. 

Maple sugar. 

Pies. 

Pastry. 

Cake. 

Jelly. 

Preserves. 

Compotes or stewed fruits. 
Ice cream. 

Syrups, molasses. 


Gravies, sauces, and soups thick 
ened with flour. 

Hot cakes. 

Cereals. 

Rice. 

Dried beans. 

Sweet wines. 

Macaroni. 

Ginger ale. 

Champagne. 

Liqueurs. 
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Allowed Ovly Toy Bpecial JPermission and in Specified Quantities 

Bread. Potatoes. 

Crackers. 

^ Vegetables containing more than 6 per cent, starch (see list on page 

(7. Allowed 

Butter. Cream up to 6 ounces a day. 

Bacon. Clear meat broths. 

Salad oil. Meats. 

Olive oil. Eggs. 

Cheese, especially cream cheese. Pish. 

Vegetables containing less than 5 per cent, carbohydrate (see list on 
page 74:2). 

As Desserts 

Jellies, custards, or ice cream made with cream and eggs, sweetened 
with saccharin and flavored with vanilla, coffee, lemon, or brandy. 


TA.BJJM XI 
Standard Strict Diet* 


j, Bough Measure 

Protein 

Fat 

Carbo- 

hydrate 

Calories 

Total 



Grams 

Grams 



40 

gm., or 

2tbsp 

1.48 


1.42 

ids 


100 

IC 

2 ave. 

13.40 

10.50 


152 


15 

ti 

IbaU. 

0.15 

12.75 ' 


119 


100 

ti 

1 slice- 

23.31 

34.86 


400 

779 

120 

gm,, 

1 cup. 

2.64 

0.12 

0.24 

13 


50 


1 ave. 

6.70 

5.25 


76 


100 

te 

1 slice- 

23.50 

20.40 


286 


30 

it 

1 slice. 

3.15 

19.44 


194 


100 

U 

2tbsp. 

2.10 

4.10 

2.60 

57 


15 

It 

Iball. 


12.75 


119 


50 

Ct 

1 ave. 

6.70 

5.25 


76 


40 

ct 

2 tbsp. 

1.48 

10.28 

1.42 

108 

929 


gm.. 

1 tbsp. 

0.74 

5.14 

0.71 

54 



Breakfast: 
Coflee. , 


Eggs, 

(with) butter, 

Ham, fried 

Luncheon: 

Bouillon, 

(with) egg. 
Tenderloin steak 
Bacon, 

Spinach, 

(with) butter, 
Dessert made from egg, 
(and) cream, (aver.), 


Afternoon Tea: 

Tea 

(with) cream. 


* Modified from Janeway (30). 
Caloric values after Locke (41). 
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TABLE XI — Contirmed 


Meals, Articles, Amounts, Rough Measure 

Protein 

Fat 

Carbo- 

hydrate 

Calories 

Total 

Dinner: 

ConsommA 120 gm., cupful. 

Mackerel, fresh, 100 “ portion, 

(with) butter, 15 1 ball. 

Mutton (roast leg), 75 “ 1 slice 

Asparagus, 125 

Grams 

3.00 

21.80 

0.15 

lcS.75 

1.88 

0.15 

0.60 

Grams 

Grams 

0.48 

14 

144 

119 

234 

23 

119 

10 

121 

99 


5.90 

12.75 

1 16.95 
0.13 
12.75 
0.15 
13.00 
7.78 



A 50 

(with) butter, 15 “ ball 

Lettuce, 50 

1.45 

(with) olive oil, 13 ** 1 tbsp. 

Cheese (pineapple, e.g.), 20 “ 2 scoops 

Demi-tasse of coffee 

5.9S 

0.52 

137 X 4.1 = 561 





883 

137 

220 

12 


2,645 

220 X 9.3 =2,046 

12 X 4.1 = 49 






2,656 


In moderately severe cases we would proceed at first as in the naild 
cases, placing the patient on the standard diet under which he would 
probably become sugar-free after several days. As his tolerance for carbo- 
hydrates is exceedingly small or nil, the diet has to be kept up longer 
than in mild cases. In so doing the physician must bear in mind the pos- 
sibility of the development of acidosis, and if that oecixrs it is well to 
introduce a little cai’bohydrate into the dietary, or to proceed as indicated 
for severe cases. Indeed, the dividing line between this gToup and the next 
cannot be sharply drawn; however, if acidosis does not occur we may 
carefully feel our way by first adding half a slice of bread. If sugar 
does not appear it is evident that the tolerance has been slightly raised, 
and we continue this minimum amount of carbohydrate, preferably as 
bread, for ten days or two weeks before attempting any further addition. 
If sugar does appear it is best to reduce the proteids and to increase the 
fats, as in severe cases. In such an eventuality the table of restricted 
protein (Table XII) may serve as a basis and guide. 

In severe eases the treatment would be initiated as in the others. As, 
however, the total exclusion of the carbohydrates from the diet does not 
render the patient sugar-free, it is necessary to lessen the protein intake 
materially and to increase the fats correspondingly. By substituting 
for meat protein some vegetable protein ^ or egg albumin, both of which 
seem to produce less sugar than meat, a reduction in the sugar output 

^Several proprietary articles said to consist of vegetable protein are on the 
market. They have been especially recommended by German writers. 
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may be brought about. It is in this group that the caloric vahie of the 
daily^ ration must be watched, as the patient rapidly loses weight if the 
caloric intake is allowed to fall too low. What simple diet restriction 
fails to do is sometimes accomplished by the judicioiis interpolation of 
von hToorden’s “green days” or Naunyn’s “starvation day,” or several 
oatmeal days. 


TABLE XII 

Standard Diet — Restricted Protein* 


Modified from Standard Diet 

Protein 

Fat 

Carbohydrate 

Calories 

Omit 

Grams 

Grams 

Grams 


Breakfast: 



Ham 

23.31 

34.86 


400 

Luncheon: 


One-balf steak 

11.75 

10.20 


143 

Dinner: 


Mackerel 

21.80 

5.90 


144 




56.86 

50.96 


687 

Add 


Breakfast: 





Bacon, 60 grains * 

6.30 

38.88 


388 



Net reduction 

50.56 

12.08 1 


299 

This gives the Standard Strict Diet with Re- 


stricted Protein 

87 

1 

208 

12 

2,346 



* In either list alternatives may be substituted. 


Oatmeal Treatment. — The oatmeal treatment, introduced into the 
dietotherapy of diabetes by von IToorden, accomplishes good results in 
certain types and stages of the disease. Very little is known as to its real 
mode of action. The results are better than those that have been obtained 
with the rice diet of Duering, the potato diet of Mosse, or the milk cure of 
Donkin. The sugar assimilation seems to be better when only a single 
type of carbohydrate is offered to the system than when a variety of 
starches is ingested at the same time. Magnus-Levy (-^5) has shown that 
the active substance in the oatmeal is the oat starch, and believes that the 
good results are due to fermentation of this starch in the intestines, the 
absorbed fermentative products either being oxidized in place of sugar or 
acting as stimulants to sugar combustion. Von Noorden thinks that 
oatmeal has a specific effect on the carbohydrate metabolism in the liver. 
IsTaunyn denies that the diabetic possesses an elective tolerance for oat- 
meal, holding that the good effects are due to fermentative products 
formed from the oatmeal in the intestines. Blum (7) found that equally 
good results could be obtained with wheat flour as with oatmeal, provided 
the treatment was preceded by several vegetable days and that no meat 
was given with the wheat flour. He found wheat and oatmeal better as- 
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similated the better the general condition of the patient. In his opinion 
the better assimilation is due to the diminution of the hyperglycemia 
brought about by the preliminary vegetable days. The lessening of the 
hyperglycemia increases sugar combustion. 

The addition of meat to the oatmeal diet lessens its usefulness, since 
meat, according to Blum, has an unfavorable influence upon the oxi- 
dation of carbohydrates. Vegetable albumin (Blum, loc. cit.) inhibits 
sugar combustion in a somewhat lesser degree than meat. 

The oatmeal treatment is applicable to all cases of acidosis and to 
severe cases of diabetes in which the exclusion of carbohydrates and pro- 
tein restriction fail to render the urine sugar-free. As I have said be- 
fore, a few days of oatmeal treatment may in severe cases help to render 
the urine aglycosuric. At times no results are seen under the first oatmeal 
treatment of three or four days, and a second and a third may then have to 
be instituted (Lampe, 32). In the majority of cases a coexisting ketonu- 
ria is diminished. The following table. Table XIII, shows the caloric 
value of the oatmeal diet. In addition to oatmeal and butter, black coffee, 
tea, lemon juice, and a little red wine may be allowed. The best results 
with oatmeal seem to be achieved when the treatment is preceded by one 
or two vegetable or green days. 

It is rarely possible to continue the monotonous oatmeal diet for more 
than three or four days at a time ; some patients will not take it that 
long. Another objection to it is that it sets up fermentation with flatu- 
lence, and either constipation or diarrhea. The reluctance of the patient 
may often be overcome by informing him of the good effects likely to 
follow persistence in the treatment. 

As a substitute for oatmeal Klemperer (31) has recently used glucose, 
giving it under the same conditions and restrictions as oatmeal. Erom 
100 to 150 grams of grape sugar were administered in an equal amount 
of water. It was found that when meat was withheld, and after pre- 
liminary vegetable days, the glucose was assimilated in considerable quan- 
tities ; but from the statistical data given one is impressed with the fact 
that the method is not superior, perhaps not even equal, to the oatmeal 
diet. 


TABLE xin 
Oatmeal Diet 



Protein 

Fat 

Carbo- 

hydrate 

Calories 

Total 

Butter, 150 grams (5 ounces) 

Oatmeal (rolled oats), 300 gms. (10-11 oz.) 

Grams 

1.6 

50.1 



1,190 

1,224 


Calories 

51 

213 

149 

1,386 

199 

816 


2,414 













TEEATMENT 


The oatmeal is put mto 3 pints of water, sHghtly salted, and thoroughly cooked 
Eor at least 6 hours, and, while still hot, strained. The hutter is then added and 

usually taken in 7-ounee feedings at 2-hour intervals, and may he 
DLsed three or four days or longer. 

TABLE XIV 
Green Day 


Protein Fat j Calorics Totals 


Breakfast: Grams 

1 egg (boiled or poached), 60 grams 6 70 

Cup of black coffee. . ..... .7 ' 


Grams 

5.25 


Grams 


Dinner: 

Spinach, 100 grams, 2 tbsp 2.10 

(with) 1 egg (hard boiled), 60 grams 6.70 

Bacon, 16 grams, slice 1.57 

Lettuce. 60 grams 0.60 

(with) olive oil, 13 grams, 1 tbsp 


4.10 

6.26 

9.72 

0.16 

13.00 


Afternoon: 

Bouillon, 120 grams, 1 cup. 


Supper: 

1 egg scrambled 6.70 

(with) butter, 7H grams, baU 0.07 

Bacon, 16 grams, slice 1.57 

Asparagus, 125 grams 1.88 

Cup of tea 30.53 

Calories 126 


59.06 

649 


0.12 0.24 


One-half ounce soditim bicarbonate in twenty-four hours should be given in conjunc- 
tion with the “ green day.” 

Calories Grams 

2250 2000 1750 1500 1250 1000 750 500 250 700 200 300 ^ 



5. — Illustbatino the Quantitative Relations and the Caloric Values of the 
Normal and of Various Diabetic Diets 
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Green Days. — The advantage of the vegetable or green day, -which in 
its caloric value is almost equivalent to a starvation day, is that it gives 
a rest to all metabolic functions. It raises the tolerance for sugars made 
from protein, which is greatly deficient or totally lost in eases of acidosis, 
and lessens the hyperglycemia, but as it involves a caloric intake far be- 
low the minimum requirements, it cannot be safely continued for more 
than two days. A specimen green day is given in Table XIV. 


Teeatmewt ok Aomosis 

The treatment of acidosis will depend somewhat upon the previous 
history of the case. If the patient has been under competent observation 
and has developed ketonuria on a strict diet he needs carbohydrates. In 
some instances the addition of milk, a little white bread, or a starch-con- 
taining vegetable may lessen the acidosis, though it may at the same time 
increase the glycosuria. Sodium bicarbonate should be given, 15 grams 

ounce) a day, or even more if the urine remains strongly acid. For 
part of the sqdium bicarbonate sodium citrate may be substituted. It is 
interesting to remember in this connection that normal- urine may be 
rendered alkaline with 2 grams of sodium bicarbonate, while in some 
cases of diabetes it may take 50 to 100 grams. 

If under the measures just mentioned the acidosis continues the 
patient should be put on a restricted protein intake, and from time to time 
the oatmeal treatment should be instituted, always preceded by one or 
two vegetable or green days. 

If the patient comes to us de novo with acidosis, having lived on an 
ordinary mixed diet — and these cases are common — any sudden radical 
change is unwise. The carbohydrates should be withdra-wn gradually 
from the diet; not infrequently their slow but total withdrawal is fol- 
lowed by a disappearance of the ketonuria. This does not disprove the 
generally accepted theory that ketonuria develops only in the absence 
of carbohydrates. The disappearance of the ketonuria when no carbo- 
hydrate is given is due to the fact that through the reduction of the carbo- 
hydrate intake the tolerance for them is raised, the large amounts of 
carbohydrates previously taken in not having been utilized by the system. 

If the patient’s urine after the use of the restricted diet continues to 
give a strong ferric chlorid reaction, then one must proceed -with protein 
restriction, oatmeal days, and vegetable days, as described above. 

The sodium bicarbonate or citrate seems to lessen the acidosis by 
making the ketones available for elimination by the kidney, not by in- 
creasing the oxidation of the fats. Food fat in all probability is not a 
source of ketones, but only the body fat and perhaps certain amino acids 
derived from protein. Butter, however, contains butyric acid, which 
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distinctly increases ketonuria. This acid may he and should be removed 
from butter by washing. 

In the acidosis of children Langstein (33^ recommends fat-poor but- 
termilk. 

Many efforts have been made to find substances that prevent acidosis 
so-called antiketogenic or antiketoplastic substances — ^but without much 
■success. Mannite (Hirschfeld, 24), xylose (Mohr and Loeb, 52), inosite, 
glycerin, and glycuric acid (Baer and Blum, 4) have been recommended. 
Naunyn and von Noorden speak well of levulose. 

Alcohol, tbougli it has no power to reduce ketonuria in healthy 
persons on a carbohydrate-free diet, certainly lessens the ketonuria of 
diabetes. 

A patient with ketonuria should be kept under constant observation. 
After acidosis has disappeared he should continue the use of alkalies for a 
long period. Loenig (38) reports the case of a boy of eleven who un- 
der a strict diet and the use of sodium bicarbonate had become sugar- 
free. He continued to take the bicarbonate of soda for some time and 
then, contrary to instructions, discontinued it. Two or three days later 
he became comatose and despite the energetic introduction of alkalies 
succumbed. 


Tebatmewt op Diabetic Coma 

The treatment of diabetic coma must be prompt, energetic, and intelli- 
gent. As soon as the diagnosis is made the effort to saturate the patient 
with alkalies must be begun. Sodium bicarbonate should be given by 
the month if the patient can swallow (teaspoonful every three hours), or 
by the rectum, 50 grams (2 oz.). If the rectal route is used the solution 
may he given en iiuisfie or by the Murphy drip method; in the latter ease 
it .sliouhl he kc‘pi warm constantly. It may also be given intravenously, 
t(> 1 lifer of a 5 per cent, solution being thrown directly into a vein, 
preferably after a preliminary bleeding. The amount of blood to be 
witluli-awii will vary with the blood pressure. If that is high, as it 
usually is in elderly diabetics, 300-500 c. c. may be taken, the sodium 
bicurbdiuite injection being made into the upper end of the divided vein. 
The infusion may 'be repealed at the end of six hours. 

Instead of the bicarbonate the citrate of sodium, as recommended by 
Lichtwitz (30), may be employed for oral administration. 

Nitroglycerin, 0.0006-0.001 (1-100 to 1-50 grain), is useful if the 
pressure is edevated. Oxygen in my experience has not relieved the air- 
hunger, but it is a remedial measure one is sometimes forced to use. The 
bowels must be thoroughly moved without delay by high enemas of saline 
solution to which Epsom salts (30 grams, or 1 oz.), or glycerin (15 
grams, or oz. ) may be added. Naunyn and von Noorden recommend 
50 B 
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subcutaneous injections of levulose or dextrose for their antiketoplastic 
effect. 

Sometimes the urine oiitput diminishes markedly with the onset of 
coma, the sugar and ketones also showing a decrease. Albumin and casts 
are very common and indicate a high degree of toxemia. Diminution in 
the quantity of urine may, however, be only apparent, for retention is 
not infrequent; hence the bladder region should always be percussed in 
cases of coma. 

Prognosis of Diabetic Coma . — ^Recovery is exceptional, but not im- 
possible. Sometimes consciousness returns during the progress of the 
alkaline infusion, but one must be extremely cautious about declaring the 
patient out of danger — only too frequently the coma returns and passes 
into death. The earlier the treatment with alkalies is undertaken the 
better the outlook. Hot infreqtiently the patient has been taking alkalies 
for some time, yet coma develops. This probably signifies that the quan- 
tity of alkali was inadequate to the degree of acidosis. 

After recovery from impending or actual coma it is best to put the 
patient on the oatmeal diet and to carry out the treatment as prescribed 
for severe eases. The alkalies should of course be contintied for a long 
time. 


Summary or Dietetic Treatment 

Mild Cases. — ^Render patient sugar-free by use of restricted diet, 
of which Table XI is a specimen. This may take from a few days to 
two weeks. Then test tolerance by adding a weighed amount of bread. 
Give two-thirds of amount tolerated, either as bread or as an equiva- 
lent, using Table III. After several months retest the tolerance, in- 
creasing or decreasing the carbohydrates according to the condition of 
the urine. 

Moderately Severe Cases. — ^Render patient sugar-free by restricted 
diet (see Table XI). Continue this, watching carefully for acidosis 
and controlling the patient’s weight. Erom time to time test tolerance 
by giving a small amount of carbohydrate. 

Severe Oases. — These cannot be rendered sugar-free by excluding the 
carbohydrates alone; the protein also must be restricted. Reduce the 
protein intake to eighty or sixty grams per day or even less, and increase 
the fats correspondingly. Table XTI will serve as a guide. The interpola- 
tion of one or two green days (see Table XIV) is useful. 

Grave Cases. — The urine cannot be rendered sugar-free by excluding 
the carbohydrates and reducing the protein. Place patient on vegetable 
diet for one or two days, then on oatmeal diet for four days. Give sodium 
bicarbonate in doses of 4 to 8 grams (1 to 2 drams) three times a day 
Repeat treatment from time to time. 
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Detjgs in Diabetes 

The curability of a disease is usually iu inverse ratio to the number 

0 remedies suggested for it. In a work on therapeutics on my desk 

1 nd orty-tbree drugs and preparations recommended for diabetes. 
Those who have had the largest experience with the disease have the least 
faith in the power of drugs to cure it. The manufacturers of proprietary 
preparations often make extravagant claims that are not borne out by 
tests on large series of cases. Success during the administration of a 
remedy does not prove that the remedy brought about the good result, 
but may be due to adherence to a correct dietetic regimen, which the 
literature accompanying proprietary remedies often enjoins. In the fol- 
lowing paragraphs I will mention a few of the drugs that have been em- 
ployed in diabetes, and which in certain instances may do good. 

Opium is one of the oldest remedies in diabetes. It seems to lessen 
the excretion of sugar and perhaps slightly to increase the toleration for 
carbohydrates. It is especially useful to assist in driving final traces of 
sugar out of the urine, but it must be given in large doses, which dia- 
betic patients seem to bear very well. The dose of powdered opium 
(pulvis opii) is 0.06 to 0.18 gram (one to three grains) three times a 
day. Instead of opium codein may be employed, though it is questionable 
whether it possesses all the properties of opium ; but it has the advantage 
of being easily administered and being less constipating than the parent 
substance. It is used in doses of 0.015 to 0.06 gram to 1 grain) three 
times a day. 

Quite recently pantopon, which is supposed to represent all the alka- 
loids of opium, has been introduced into the therapy of diabetes. It is 
given in doses of 0.02 to 0.06 gram (1/3 to 1 grain) three times a day. 

Arsenic . — The use of arsenic in diabetes is purely empiricsfl, and the 
evidence of its efficacy slight. Yon Noorden Qoc. cit.) in two instances 
had apparently brilliant results with hypodermic injections of sodium 
arsenate. In eight other cases the remedy failed entirely. Sodium 
cacodylate has also been recommended (Renaut, 64). It may be given 
hypodermically in doses of from 0.015 to 0.12 gram (i/^ to 2 grains). 

[My own experience causes me to look upon arsenic as a very valuable 
remedy in diabetes mellitus. Especially is this the case in the second 
degree of diabetes in which diet plus arsenic may cause the glycosuria to 
disappear temporarily when dieting alone fails to do so. It should be 
given in ascending doses, until some of the physiological effects are pro- 
duced and then gradually withdrawn. — ^Editoe.] 

Atropin . — ^Rudisch (68) and 'Eorchheimer (16) have claimed that 
atropin increases carbohydrate tolerance. TJsually atropin sulphate has 
been employed, sometimes atropin methyl-bromid. My own experience 
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■witli both of these salts has been as nnsatisfaetory as that of Moaenthal 
(56), who in a carefiil study, of two cases found atroinn sulphate to have 
no A'alue. 

Magnesium P'erkydrol. — Bather sti’on^ claims have been made' for 
this preparation. Axenberger (3) found that the sugar elimination, the 
quantity, and the specific gravity c)f the urine were greatly reduced. The 
reaction soon became neiitral or feebly alkaline, and an existing acidosis 
disappeared. Stuermer (76), with a special diet, claims to have secured 
a reduction in sugar elimination by means of magnesium porhydrol. The 
drug is used in doses of 0.5 gram (71^4 grains) three times a day. 

The salicylates are much enxidoyed in diabetes — in the form cither of 
sodium salicylate, 0.3-0. 8 gram (5 to 10 grains), or of aspirin in the same 
doses. While they have no power to do the slightest good independently 
of dietetic treatment, patients with a certain degvee of tolerance (60 to 
150 grams bread) often have their tolerance raised while taking them. 

Eserin. — Eserin has been used in the belief that as a stiniulanit to the 
vagus nerve it would exercise some influence on the organs concerned in 
the carbohydrate metabolism, but no good effects have been obtained with 
it. It is a constituent of the valueless proprietary ixreparatiou called 
Diabeteserin. 

Lithium carbonate and lithium citrate have been used in the diabetes 
of persons having a gouty taint. The dosex is 0.5 gi'am (7*/-* grains). 

Uranium nitrate has been given in diabetes. It is capable of reducing 
the glycosuria, but it acconqdislios Ibis, in all [xi-olmbilily, by irritating 
the kidneys and lessening their permeability for sugar. 

Syzygium Jamhulanum. — ^Without a regulation of the diet janibul, 
employed in the form of an infusion of the dried fruit, is useless. With 
a restricted diet von Noorden found it in a few instances to lessen the 
sugar output to the extent of from 15 to 20 grams per day. The drug is, 
however, now seldom used. 

Organic Extracts. Opotherapy. — The experiments oT von Mering 
and Minkowski, showing that paneroatectomy in dogs is followed by <lia- 
betes, and the pathological studi.'s of the }iancreas in hxunau diabetes 
have led to the use of dry and fresh pancreas and pancreatic extracts in 
the treatment of the disease. The results have been disappointing. It is 
highly probable that the pancreatic ferments and the obscure internal 
secretion if they exist in the dead gland at all are destroyed by gastric 
digestion. With this thought in mind I have prescribed pancreatic extract 
in the so-called glutoid capsules without obtaining any inflxience on the 
glycosuria. In only one instance have I seen distinct benefit from pan- 
creatic extract. The patient was a middle-aged diabetic suffering from 
frequent attacks of pain in the upper abdomen. There were ho definite 
signs pointing to any special organ, but their location led me to suspect 
that the nain was of nancreatic origin. It was not severe enough to sug- 
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gest stone. Under tlie use of pancreatic extract in five-grain doses three 
times a day the pain iuA^ariably subsided very shortly. 

A few years ago Zuelzer (81) recommended a “hormone” extracted 
from the pancreas. It is administered intravenously. Subsequent ex- 
perimenters (Eorschhaeh, 17) found that the substance produced a pro- 
nounced febrile reaction with alarming symptoms of prostration, and 
warned against its use. 

Sewall (72a), rising the work of Cohnheim as a basis, employed com- 
bined infusion of beef and pancreas as well as beef juice alone in the 
treatment of diabetes. The beef juice is prepared as follows: One pound 
of lean beef is ground in a sausage machine, then covered with a pint of 
cold water to which thirty drops of diUite hydrochloric acid are added. 
The mixture is allowed to stand in the ice box all night or at room tem- 
perature four hours, and is then strained through cheese cloth. The 
liquid should be drunk in the course of a day, one-half to one tumblerful 
at a time. 

The mixed beef and pancreas infusion is prepared in the following 
way: Six ounces of ground fresh pancreas are soaked all night in a 

quart of water acidulated with a dram of dilute hydrochloric acid. After 
straining a pound of ground, beef is added to the fluid. After remaining 
at room temperature for four hours, the mixture is again strained and 
the juice then consumed by the patient in the course of twenty-four 
hours. 

Sewall found the acidulated beef infusion to be of some value in the 
diabetes of the aged. Barring temporary benefit in a single case, the 
combined pancreas and beef infusion had no noticeable effects. 

Secretin . — This is a substance prepared by extracting duodenal mucosa. 
It has been used in diabetes, chiefiy in England. The results have not 
been encouraging (Bainbridge and Badderd, 5), although Moore, Eddy, 
and Abram (13, 55) report good effects. A priori one would hardly 
expect secretin to be of any value, since it is a hormone stimulating the 
external secretion of the pancreas. 

YeSrSt.. — Yeast has been recommended on the ground that its ferment 
zymase is glycolytic and breaks up the sugar into intermediary compounds 
which the diabetic is able to utilize. 'It is a question, however, whether 
the sugar decomposes in the body in the same manner as in the test tube. 
ISTor is it known whether the enzyme unfolds its activity only in the ali- 
mentary canal or whether it can act on the sugar after absorption. Aside 
from the ordinary brewer’s yeast various yeast extracts have been em- 
ployed in the treatment of diabetes. These extracts are largely of pro- 
prietary nature and need not be mentioned here. One of the proprietary 
ones is highly praised by Seemann (72), but when his figures are studied 
the resiilts are by no means striking. Erankel (19) found tablets pre- 
pared from 3 'east zymase useful in diabetes. 
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Tiypsogen. — This is a siabstance prepai'ed from the tails of the pan- 
creatic glands of yoimg animals. It is claimed by the makers that it con- 
tains the “enzymes of the islands of Langerhans, the tryptic, amyloptic 
ferments.” The tablets on the market also contain gold bromid, .01 
grain, and arsenic bromid, .02 grain. The dose is from two to eight 
tablets, three times a day. The mannfacturers state that trypsogen has 
the same action as Znelzer’s pancreatic hormone, concerning the utility of 
which there is, however, grave doubt. Aside from the fact that little if 
anything is known regarding the ferments of the islands of Langerhans 
in contradistinction to those of the acini, it is doubtful whether the en- 
zymes present in the preparation, and which act only in alkaline media, 
can withstand the action of the acid gastric juice. 

Lactic Acid Bacilli. — Lactic acid bacilli have been recommended for 
nearly every ill that flesh is heir to, including diabetes (Horowitz, 25). 
The drug manufacturers have not been slow in seizing the psychological 
moment and putting upon the market innumerable preparations containing 
various strains of these bacilli. Quite recently the Bulgarian bacillus has 
been proposed as a remedy for diabetes, but so far no scientific study of 
the subject has appeared; moreover, it is a priori unlikely that it will 
have any special virtue in the curing of the disease. 


Htdrothebapt 

The ordinary bathing to which the patient is accustomed may be con- 
tinued without change except in the ease of cold plunges. In the diabetic 
who is losing weight cold bathing is not only a shock to the system, but 
brings about an unnecessary increase in the energy requirement. Cold 
sponging suffices, and even that is inadvisable when there are acidosis and 
rapid emaciation. Diabetic patients with strongly marked neurasthenia 
— a frequent occurrence — are benefited by warm, prolonged bathing either 
in plain water or in water charged with carbon dioxid. Sea bathing is 
not an indifferent procedure for diabetes and the question of its advisa- 
bility must be carefully weighed in every ease. Those that are highly 
neurasthenic ought to abstain from it, for they become quickly fatigued 
and depressed after an ocean bath. For a robust diabetic, in weight 
equilibrium, a short ocean bath is probably not harmful. 


Health Besorts ror Diabetics 

A number of places, chiefly on the continent of Europe, enjoy a repu- 
tation in the treatment of diabetes. It is an open question whether there 
is anything in the climate, in the baths, or in the drinking water of any 
of these resorts that has a particular influence on the disease; yet there 
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must be something in the treatment at Carlsbad, Neuenahr, Vichy, and 
other famous spas or diabetics would not go there year after year by the 
thousands. The good etfects of Carlsbad, for example, cannot be disputed. 
And it has been the experience of a number of observers that they can- 
not be duplicated by drinking the Carlsbad waters at home, even if the 
temperature of the water is raised to that of the springs. The quiet, 
peaceful life, beautiful scenery, and well-prepared food are no doubt fac- 
tors in the good effects. Another very important thing is the knowl- 
edge of the disease and its dietetic treatment possessed by the physicians 
in Carlsbad and other places much frequented by diabetics. Whether 
the presence of radioactive emanations, as is claimed by some Carlsbad 
physicians, plays a therapeutic role is still an unsettled question. 

In the diabetes of childhood and advanced age but little benefit is to 
be derived from watering places. Carlsbad and Marienbad are certainly 
contraindicated. Good results may at times be obtained at Neuenahr, 
Vichy, and Homburg. A tendency to diarrhea contraindicates Carlsbad, 
Kissingen, and Homburg. No patient in a state of rapid emaciation 
should be sent to a spa. When there is marked albuminuria Marienbad 
and Carlsbad are not suitable. Neuenahr, Vichy, Homburg, and Wies- 
baden are better under such circumstances. Cardiovascular disease contra- 
indicates Carlsbad, Vichy, and Neuenahr. Benefit may be derived from 
hydrotherapeutic treatment at Homburg, Kissingen, Marienbad, and 
Nauheim. Anemia contraindicates Carlsbad and Neuenahr. For such 
cases von Noorden recommends ferruginous baths and elevated climate. 
Old persons do better in the warm seashore resorts in the winter ; in this 
country Florida, Southern California, and even Atlantic City for short 
sojourns; in Europe the Riviera. For children and young adults strong 
drink cures are not to be employed; sea baths, salt baths, and altitude 
resorts are best adapted. 


Exbeoise IN' Diabetes 

The treatment of diabetes with muscular exercise is based on the in- 
vestigations of Kiilz and von Mering, who showed experimentally that 
muscular movements diminish sugar elimination. Previous to Kulz, 
Trousseau and Bouchardat had shown the same thing by clinical observa- 
tion. Exercises are indicated for mild cases and should take the form 
of walking, mountain climbing, dumb-bell and Indian-club practice, mild 
tennis, and bowling. Horseback riding is also beneficial, especially for 
those with sedentary occupations. The effect of massage is analogous to 
that of muscular work. In severe eases, especially in those with aceto- 
nuria, active exercise is contraindicated. 
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Tbmperatubb 

Liithje (41) found in a diabetic dog that a low external temperature 
lessened and a high external temperature raised sugar eomhnstion. The 
direct application of this in practice is not possible, but Benedict and 
Joslin (6) advise that in bad cases of diabetes with (unaciation the water 
the patient drinks should be previously warmed. They write as follows: 

“Eor example, if three liters of water are taken and excreted as urine 
in the course of the day, this water is warmed from an average of 10° O. to 
the temperature of the body, 37° O. In other words, each liter is warmed 
27° C., and 3 liters so warmed would result in the absorption of 81 cal- 
ories. With a body weight of but 42 kilogTams, a weight not uncommon 
with many diabetics, this may be nearly 6 per cent, of the total heat of a 
day, an amount that cannot be neglected when practically every calorie 
must be taken into consideration in attempting to keep up the unequal 
fight of increased metabolism on the one hand and deficient utilization of 
carbohydrates on the other.” 

Treatment op Special Symptoms 

Itching. — This is sometimes intolerable. If the itching is in the re- 
gion of the vulva, anus, or scrotum the skill of the physician is often 
taxed to its limit to provide relief. I have seen a case of ]).ruritus of 
the scrotum of such intensity that the patient haihorod thoughts of sui- 
cide. If the itching is general relief may at times be obtained from 
prolonged warm soda baths containing from four to five ounces of washing 
soda to twenty gallons of water. In some cases tlic addition of a pound of 
starch may add to the soothing qualities of the bath. Of local applica- 
tions, those containing phenol, menlhol, or thymol niay be employed. 
Phenol may he used in the strength of 4.0-8. 0 gm. (one or two drams) 
to the pint of water, menthol. in , strengths of 2. 0-3.0 gm. to 000 c. c. 
(thirty to forty-five grains to the pint) with a little alcohol and gly<'eriu. 
Ammonia water of moderate, strength is also useful. Orocker’ advises the 
following : 

Thymol, 15 gm. (5iv). 

Liq. potassse, 8 gm. (3ii). 

Glycerin, 24.0 c. c. (3vi). 

Water q. s. ad 500 c. c. (one pint) 

M. S. — Local use. 

I have seen benefit from the calamine lotion. When the skin is dry and 
scaly ointments are preferable to lotions. The following is recommended 
by Sehamherg (68a) : 
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Menthol, 0.8-1.3 (gr. x-xx). 

Pulv. camphorse, 1. 3-2.0 (gr. xx-xxx). 

Phenol, 1. 3-2,0 (gr. xx-xxx). 

Adipis benzoat., 60. (§11 ). 

M. S. — Local use. 

Aside from the measures just mentioned I have found in one in- 
stance that an obstinate pruritus vulvae disappeared on the application of 
brewer s yeast. In pruritus of the scrotum a well-fitting suspensory 
should be worn. In pruritus ani an ointment of calomel, twenty grains 
to the ounce of petrolatum, or cold cream, or one of phenol, may be used. 
The brilliant results achieved by the X-ray in dermatology justify a trial 
of it in the local forms of pruritus met with in diabetes, especially in 
pruritus vulvse. 

Boils. — Boils are quite frequent in young and middle-aged diabetics. 
Occasionally 'one meets an individual whose urine is free from sugar dur- 
ing a siege of boils, .but gives the glucose test soon afterward. The local 
treatment consists in the use of Bier’s hyperemia cup and, failing in this, 
in incising the boil as soon as evidences of suppuration are present. If 
the boil is very painful and shows no sign of coming to a head, one of 
the best applications is a flaxseed poultice made with a one to two thou- 
sand bichlorid of mercury solution. The internal administration of brew- 
er’s yeast in doses of one or two teaspoonfuls three times a day has been 
much used in the treatment of boils. ■ Various extracts of yeast are on 
the market, designed to obviate the disagreeableness of the native remedy. 
If the boils persist in spite of antidiabetic and other forms of treatment, 
recourse may be had to the use of vaccines, the autogenous vaccines being 
the best. 

Sodium phosphate and sodium arsenate have been recommended as 
useful in the preventive treatment of boils in diabetes. 

Xanthoma Diabeticorum. — This skin affection, first described by 
Crocker, is most common in young adults ; it is not of serious moment and 
usually yields to ordinary antidiabetic treatment. 

Diabetic Vulvitis. — Cleanliness, douching several times daily with hot 
salt solution, and afterwards drying the parts carefully with a soft 
towel constitute the treatment of this condition. Vaginal irrigation 
once daily with a solution of corrosive sublimate, one to two thousand;, 
ereolin, 1 per cent.,' followed by an ointment of salicylic acid, 
ten grains to one ounce ' petrolatum ; or dusting powders, equal amounts 
of calomel and bismuth subnitrate or oxid of zinc may be pre- 
scribed. Excoriations and abrasions should be painted occasionally withi 
nitrate of silver, 1.5 to 30 c. c. (twenty grains to the ounce) ; ben-, 
zoated oxid of zinc ointment containing 3 per cent, of phenol, or an 
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oiutinont of petrolatum eonluiiihig iiO per cent, oxid of zinc niaj then 
be applied. 

Diabetic Neuritis and Neuralgia. — Nouralgia involving the trifacial 
nerve, either all the branches or only one of them, most often the dental, 
is not infrequent in diabetes. The presence of such a cause should 
therefore be borne in mind and the urine examined in all cases of neu- 
ralgia. The jirincipal aim should be the lessening of the hyperglycemia 
by diet. Eor the attack the various anodynes, such as antipyrin, 0.3 to 
0.7 gm. (five to ten gi*ains), acetphenetidin, 0.3 to 1.0 gm. (five to 
fifteen grains), pyramidon, 0.3 to 0.5 gm. (three to seven and a half 
grains) , etc., may bo used ; or the high frequency current, and in rebel- 
lious cases alcohol injections. 

Excision of the Gasserian ganglion is such a formidable operation even 
in nondiabetic subjects that it is only justifiable in extreme cases and 
under full realization of the danger of coma. 

Sciatic Pain. — Pain in the eoin*se of the sciatic nerve is very common 
in diabetes. It is usually bilateral. It may affect the entire nerve or may 
be referred particularly to the calf. lu all cases of bilateral sciatic pain 
the urine should be examined for sugar. Sometimes the ay inj horns are 
suggestive of locomotor ataxia, the x>ains being of a lightning-like char- 
acter, the knee-jerk being at the same time absent. 

Here, too, the jnuncipal treatment is that of the diabetes ; in addition 
rest in bed and one of the various coal-tar jmeparations of which several 
have been mentioned above. In sevt'ro cases I have thought that some re- 
lief was obtained from methylene blue, given in pill form in doses of 
0.06 gm. (oue grain), usually with a little extract of hclladonua, 0.005 
gm. (1-12 grain). 

Brachial Neuritis. — This, painful euongli under ordinary circum- 
stances, hecomes a terrible torture iu diabetic i>aticnts. It is usually 
unilateral, hut may be bilateral. 

Proper diet must he institiited and the patient must have mental rest, 
sometimes even physical rest. Hot ajqfiications in the form of hot wet 
compresses are eminently useful. In recalcitrant cases a trip to Carlsbad 
may be devised. 

Impotence. — This may be a very early symptom of diabetes. As a 
general rule, the prognosis for restoration of function is not good. Drugs 
have little value if auticliabetic diet fails. I have seen no benefit from 
the much vaunted yohimbin. 

Prostatic Disease. — This complication, to which Heinrich Stern (74) 
has called special attention, is not common, but should nevertheless be 
recognized. It will not improve binder local therapy unless proper anti- 
diabetic treatment is applied. The prostatic symptom-complex may occur 
much earlier in the diabetic than in the normal individual. 

Diabetic Eye Affections. — The most important are cataract and reti- 
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nitis. There seems to he no relation between the cataractoiis condition 
and the type of the diabetes, amount of sugar, or general state of the 
patient s health. In considering operation the danger of coma must be 
borne in mind. 

Diabetic retinitis demands the general dietetic treatment and rest of 
the eyes. 

Hemorrhages into the several parts of the eye — conjunctiva, vitreous, 
and sclerotic occur 5 also various disturbances of refraction and accom- 
modation all must be treated jointly by the ophthalmologist and the 
clinician skilled in the dietetic treatment of the underlying disease. 


Diabetes and Tubercueosts 

Von Noorden found tuberculosis in 29 out of 252 cases of diabetes, or 
in about 12 per cent. ; Williamson in 29 out of 100 consecutive cases ; 
Montgomery in 138 out of 355 autopsies (38.9 per cent.). 

On account of their tendency to tuberculosis it is important to shield 
diabetic patients with special care from infection. When the disease is 
once established treatment becomes very trying, for it is then doubly diifi- 
cult to maintain the patient’s nutrition. The diet must be watched and 
relaxed or varied in order to get the best results. Sanatorium treatment 
in a rigorous climate cannot be borne by the majority of such patients; 
a fairly warm, wind-sheltered climate must be chosen. 


Diabetes and the Thyroid Gland 

As has been previously stated, the thyroid gland has a share in carbohydrate 
metabolism by exercising an inhibitory influence on the pancreas. I believe, how- 
ever, that the diabetogenic power of the thyroid has been overestimated. In my 
own experience the two diseases — diabetes and exophthalmic goiter — ^have been 
veiy rarely associated. I have also seen persons take large quantities of thyroid 
preparations without becoming either diabetic or glycosurie. 

When the two diseases coexist treatment is complicated, for proteins, 
which are generally used in considerable quantity in diabetes, have an 
irritative effect on the thyroid gland. Moreover, surgical treatment of 
the goiter is rendered more dangerous by reason of the presence of dia- 
betes. The X-ray has proved of some value in the treatment of tbyrogenic 
diabetes. In many cases it has failed ; and the success or failure of the 
treatment seems to depend upon whether the thyroid is or is not the chief 
factor in the diabetes. Schwarz (71) and Hirsch (22) have observed 
the disappearance of alimentary glycosuria under the use of the X-ray 
in Basedow’s disease. 
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Diabetes and Syphilis 

As a cause of diabetes syphilis occupies a very unimportant place. It 
may be met as an accompanying disease, the infection taking place either 
before or after the diabetes has appeared. The important point to re- 
member is that there is danger in mercurial treatment ; for not alone is 
stomatitis, if it occurs, likely to take a severe form, but gangrene may 
ensue, and if tuberculosis exists it may take a more rapid course. (Ealta, 
14.) It may therefore be advisable, in otherwise suitable eases, to use 
salvarsan by the intravenous method. If mercury is employed its effects 
should he carefully watched. 

Diabetes tit Peeonancy 

Eelix Hirsehfeld (23) finds that diabetes not rarely gets worse in the 
third or fourth month of pregnancy, the acidosis being more affected than 
the glycosuria. Nevertheless, neither during pregnancy nor during the 
puerperium is coma likely to occur. In general the prognosis is relatively 
good, especially as the scant diet after labor may bring about a disap- 
pearance of the sugar. About ten per cent, of pregnant, nondiabetie 
women show glycosuria during iiregnancy, either by reason of a predis- 
position to diabetes or because of nervous disturbances. Hirsehfeld is 
inclined to look upon these glycosurias, as well as upon alimentary glyco- 
suria in pregnancy, as an expres.sion of a mild diabetic <lisorder of metab- 
olism. It is mild even if diacctic acid transiently appears. 


Diabetes in Otiti.dren 

The treatment of diabetes in children does not differ materially from 
that in adults ; the only important difference is that a strictly carbohydrate- 
free diet can rarely if ever be carried out without incurring the risk of 
coma, or at least of a marked increase in acidosis. Oatmeal, cream, fruits, 
and vegetables are especially valuable. Use must also be made of the 
more reliable diabetic breads and biscuits. The children should be taken 
from school; energetic playing must be forbidden. During the summer 
the seashore is more suitable than the mountains. 


Diabbtobhobia 

A morbid fear of diabetes is easily roused in many intelligent per- 
sons, especially those in whose families diabetes has existed. The physi- 
cian should be careful in expressing an opinion until he has assured 
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himself that the reducing substance in the urine is sugar and, as already 
stated, before declaring a patient diabetic he should make sure that the 
gljicose found is not due to an inordinate intake of sugar. 1 have in 
mind a young man who has become morbid over a disease which is in a 
very mild form, because a medical friend of his made the remark that 
young diabetics were sure to die early of their disease. 


May Diabetics Marky? 

Young persons with pronounced diabetes ought not to marry, as the 
duration of life for them is, as a rule, not long. It is probable that the 
nervous excitement attending a honeymoon as well as the difficulty in 
carrying out the proper regimen increases the danger of acidosis and coma. 
Moreover, diabetes may lead to early sterility and impotence. 


StJRcucAn Operations in Diabetic Patients 

The exaggerated fear of clinicians and surgeons of operations on dia- 
betic patients is rapidly giving place to a more aggressive attitude ; 
one recent writer goes so far as to say that the indications for surgical 
interference in the diabetic are not materially different from those in the 
nondiabetic. I am, however, of the opinion that all operations that can 
be avoided in diabetic subjects should be avoided, especially those requir- 
ing general anesthesia. Narcosis merely for diagnostic purposes is not 
justified. Confronted with' an emergency such as strangulation of the 
bowels, acute appendicitis, severe injuries, etc., the same course should be 
pursued as if the patient were not diabetic. Preceding all operations 
that are not of an emergency character an attempt should be made to 
render the urine sugar-free. It is not absolutely necessary that the last 
trace of sugar should be banished before undertaking an operation that 
is important for the life or the comfort of the patient; particularly does 
this hold good if the patient’s general health is satisfactory and if dia- 
cetic acid is absent from the urine. A diabetic woman under my care 
required an operation for an extensive perineal tear. When she entered 
the hospital her urine contained a .large percentage of sugar. Under 
strict diet she became almost, but not quite, sugar-free. The operation 
was not followed by any untoward symptoms, recovery was prompt, preg- 
nancy ensued, and a healthy child was born at term. 

It is well to administer alkalies before an operation whether diacetic 
acid is or is not present in the urine. If there is acidosis the dangers of 
an operation are greatly enhanced, and unless it is of an emergency char- 
acter the operation should be postponed and an effort made to lessen or 
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abolish the kctoiiuria. In addition to pushing the alkalies before and 
after operation a liter of a 5 per cent, solution of sodium bicarbonate 
should be introduced into a vein while the patient is still under the in- 
fluence of the anesthetic. 

The coexistence of arteriosclerosis with diabetes increases the hazard 
of an operation, as do all serious conditions affecting the heart and kid- 
neys. On account of the liability to septic infection it is important to 
minimize tissue trauma. Ether is a safer anesthetic for the diabetic 
than chloroform, but whenever possible local anesthesia should be em- 
ployed. Where a skilled anosthetizer and the necessaiy apparatus are 
available nitrous-oxid-oxygen anesthesia may be used even for prolonged 
operations. In proper hands spinal anesthesia is preferable to general 
narcosis. Operations requiring general anesthesia should be performed 
early in the morning, as protracted fasting before the operation may be 
harmful to the patient. 

In local anesthesia too much fluid should not be introduced, as great 
tension of the tissues may lead to sloughing. 

Erom a surgical point of view all cases having sugar in the urine, what- 
ever the cause, should be looked upon as diabetic, and all of the precau- 
tions mentioned above should be taken. The glycosurias associated with 
injuries, especially cerebral injux'ics, usually disappear after operation. 
Nevertheless it is advisable, as recommended by Kausch (30), to make the 
alimentary test before the final discharge of such patients. If the re- 
sponse is positive the patient may become diabetic and should be kept 
under supervision. 

Diabetic Gangrene.- — ^Where the gangrene is dry and dependent largely 
upon arteriosclerosis the STirgeon may wait for a line of demarcation, pro- 
vided, however, the gangrene is not progTessive. In moist gangrene any 
considerable delay is not advisable. If acidosis is present it must be 
actively treated, from 60 to 100 grams sodium bicarbonate being given in 
the twenty-four hours. Extract of opium, 0.03 gm. grain), three 
times a day, may also be administered with advantage. Kegarding the 
point of amputation, there is much difference of opinion. If the gangrene 
is in the foot, some writers (Umber, 78) advise exarticulation of the 
toe or a Pirogoff amputation of the foot, but the majority of surgeons 
operate high up in the leg. The X-ray or the Esmarch bandage test may 
be helpful in determining the site of arterial obstruction — amputation 
must be done above this point. 

Several surgeons (Robson, 66; J. M. Hutcheson, 27) have suggested 
that eases of diabetes be submitted to surgical treatment, especially when 
a pancreatic origin of the disease seems likely. The following are Rob- 
son’s conclusions: 

1. The early recognition and treatment of interstitial pancreatitis or 
of pancreatic catarrh by drainage of the bile ducts and thus indirectly of 
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the pancreatic ducts and removal of the cause, "whether that he gall stones, 
duodenal ulcer, or other conditions, may he the means of averting diabetes. 

2. In certain diseases of the pancreas, even after the appearance of 
glycosuria, surgical treatment is "well "worth considering, as in a number 
of cases it has led to a complete disappearance of sugar from the urine 
and in others to an arrest of the disease causing glycosuria. 

3. Every ease of diabetes should be considered from its etiological 
point of vie"w, seeing that certain eases of glycosuria of pancreatic origin 
are curable, and in others the progress of the disease may be arrested by 
suitable surgical methods that can be carried out with very small risk. 

In my ©"wn experience there have been fe"w eases in which either 
the history or the associated conditions suggested a definite disease in the 
pancreaticohepatic area. 
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CHAPTER T 


DIABETES INSIPIDUS 
David Riesman 

Diabetes insipidus is a disease in which there is a permanent elimina- 
tion of an excessively large quantity of sugar-free urine of low specific 
gravity without demonstrable lesion of the kidney. Two ways are con- 
ceivable in which the cardinal symptom of the disease may be brought 
about: there may be a primary polyuria with a secondary polydipsia or 
the reverse, a primary polydipsia with a consequential polyuria. In 
practice it may be difficxdt to determine to which type a given case be- 
longs. There are undoubtedly eases in which the primary fault is an 
intense thirst — these are usually instances of functional nervous disease, 
hysteria, etc. Such patients pass large amounts of urine because they 
have acquired the habit of excessive water drinking. The other group, the 
primary polyurias, includes the majority of cases of diabetes insipidus. 
Here the fault is not excessive thirst, but inability on the jiart of the 
kidney to excrete a urine of proper concentration. Having lost the power 
of concentrating the urine in a normal manner the kidney, in order to 
rid the system of the daily quota of solids, must excrete a larger amount 
of dilute urine. As a result of this enforced j)Oiyuria the total solids 
eliminated reach the normal; at the same time abnormal constituents 
such as sugar or albumin do not appear.^ 

The condition mnst not be confounded with chronic interstitial 
nephritis nor with arteriosclerotic hypertension. Cardiac hypertroiihy, 
arteriosclerosis, and high blood pressure are absent from the clinical 
picture of true diabetes insipidus. 

Whether a given case belongs to the group of primary polyurias can 
usually be determined by the sodium chlorid test. When a normal in- 
dividual on a standard diet containing a definite quantity of sodium chlorid 
receives an addition of from 10 to 15 grams of NaCl to the daily ration the 

^In rare infetanees a diabetes insipidus is met with in cases of organic nervous dis- 
eases and of traumatic injuries to the skull. While these, as a rule, are types of pri- 
mary polyurias, perhaps through some disturbance of a center in the medulla, few have 
been properly studied by the modern methods. 
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sodium chlorid concentration in tlie ui'ine increases, while the urine (quan- 
tity varies little or not at all. In a patient with diabetes insipidus, on the 
other hand, with a similar experiment, the sodium chlorid concentration of 
the urine is only slightly affected, hut in order to get rid of the excess of 
salt the quantity of urine excreted is greatly augmented. 

It should be remembered, however, in this connection that the con- 
centration of the urine cannot be accurately determined by the estimation 
of the NaCl j the best method is the determination of the freezing 
point (A). 

As these facts are important from the standpoint of treatment I re- 
produce two tables from a valuable article by Erich Meyer (4) ; 


TABXE I 

Behavior of an individual with healthy kidneys on the addition of a 
single quantity of NaCl to a standard diet. 


Quantity of Urine Spec. Grav. A 


1375 

1011 

0.78 

1200 (10 gm. NaCl) 1011 

0.91 

1700 

1012 

0.88 

1450 

1010 

0.75 


NaCl 

NaCl 

N 

N 

% 

Grams 

% 

Grams 

0.198 

2.72 

0.803 

11.04 

0.444 

5.33 

0.890 

10.70 

0.374 

6.36 

0.704 

11.97 

0.316 

4.48 

0.570 

8.28 


TABXE II 


Elimination in a ease of diabetes insipidus in which, in addition to a 
diet containing about 9 grams NaCl, 10 grams NaCl dissolved in 15 c. c. 
water were given through a stomach tube. 



Urine 

Spec. 

A 

NaCl 

NaCl 

N 



Quantity 

Grav. 


% 

Grams 

Grams 

A 

Preliminary day 

7650 c. c. 

1004.800 

0.23 

0.117 

8.95 

11.78 

0.003346 

lOgNaCl 

10600 “ 

1004.202 

0.20 

0.176 

18.76 

11.13 

0.004535 

Succeeding day 

7850 

1003.078 

0.20 

0.105 

8.24 

11.69 

0.002550 


A— Freezing point of urine. 
A — ^Electric conductivity. 


Treatment. — In the cases of polyuria associated with functional nerv- 
ous disease a restriction of the water intake may at times be achieved by 
psychotherapy. As sleep is much disturbed by thirst and the necessity for 
passing water, benefit may be derived from the administration of bromids 
and mild hypnotics. The use of chewing gum, slippery elm, etc., may, by 
allaying the dryness of the mouth, lessen the craving for water. 
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In the primary eases the treatment is chiefly dietetic. The. NaCl test 
shows us the way. Since the addition of salt increases the polyuria a 
salt-poor diet is indicated. The quantity of urine does not, however, de- 
pend solely on the amount of salt to bo excreted — ^Imt rather upon the total 
number of nitrogenous and nonnitrogenous moleciiles of waste to be elim- 
inated, Hence a diet containing a minimal quantity of urinary waste 
material is best calculated to reduce the polyiiria. Such a diet would be 
made up of green vegetables, fruit, puddings, pastry, unsalted bread, un- 
salted butter, and meat withoitt salt. As carbohydrates and fats are well 
borne free use may be made of them. 

Most of the animal foods are poor in salt, and as the proteids do not 
aflect the polyuria to the same extent as salt they are allowable in mod- 
eration. A mixed diet containing only 5 or 6 grams of NaCl may be kept 
up indefinitely without injirring the health of the patient. On such a 
diet from 3 to 5 liters of urine are excreted in the average case. Instead 
of salt, mustard, pepper, and other condiments, forbidden in nephritis, 
may be used. Care should be exercised that as little fliiid as possible is 
taken during the late afternoon and evening, as that makes for less dis- 
turbed nights. (More urine is excreted at night than in the daytime.) 
The more concentrated foods should be incorporated in the meals of the 
first half of the day. The following table giving the NaCl content of the 
principal foods may prove useful in preparing diet lists; 


SODIUM CHLOKID CONTENT OF FOODS 

(After Leva, 3) 


100 Grams 


Grams NaCl 


Various kinds of meat 

Fresh-water fish 

Salt-water fish 

Poultry of various kinds 

Oysters 

Caviar 

Smoked and salted meats and fish 

Bacon 

Ham 

Pish in oil 

Sausage 

Canned soups 

Meat extracts 

Commercial sauces 


Egg — ^white . . . . 

Cream 

Unsalted butter 
Salted butter . . , 


0.09 - 0.17 
0.06 - 0.12 
0.16 - 0.41 
0.14 - 0.17 
0.52 - 1.14 

3.00 - 6.18 
1.85 -20.69 

1.0 

1.85 - 7.50 
1.79 - 5.49 
2.20 - 8.10 
8.10 -15.48 
1.40 -14.60 
9.37 -22.46 
0.13 - 0.21 
0.31 
0.039 

0.15 - 0.16 
0.012 

0.02 - 0.21 

1.0 - 3.0 
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100 Grams 


Oleomargarine 

Cheese of various kinds . . 

Bread 

Cereals 

Flour, various types 

Oatmeal 

Potatoes 

Legumes 

Salad 

Cauliflower 

Spinach 

Celery 

Canned vegetables 

Sauerkraut; pickles 

IVuits, various kinds . . . 

Almonds 

Walnuts 

Mustard (table) 

Tea, coffee 

Ale 

Ordinary drinking water 
Soups 


Grains NaCl 


9 IQ 

1.59 - 10.57 
0.5 - 0.6 
0 . 014 - 0.046 
0 . 002 - 0.35 
0.26 - 0.29 
0 . 016 - 0.078 
0 . 058 - 0.09 
0.17 
0.15 
0.21 
0.49 

0.67 - 1.27 
0.73 - 1.45 
0 . 004 - 0.07 
0.09 
0.19 
2.66 

0.05 ~ 0.16 
0.10 

0 . 002 - 0.23 
0.3 - 1.0 


Drugs have little value in the treatment of diabetes insipidus. Where 
a syphilitic taint exists mercury, the iodids, or salvarsan may he tried, but 
they seldom do any good. Strychnin is worthy of a trial — it has proved 
heljiful in several reported eases. The same may be said of theoein, 
which may be administered in doses of 0.2 to 0.3 grams (3 to 5 grains). 
Powdered opium (0.06-0.20 gram, 1 to 3 grains), or the extract of opium 
(0.03 to 0.0() gram, ^ to 1 grain) three or four times a day, sometimes 
gives tempoi'ary relief by lessening thirst; it possesses no curative prop- 
erties. Ar.sacetiii in doses of 5 to 8 drops of a 10 per cent, solution three 
times a day has also been recommended. Yon Jaksch (2) has used glo- 
bularin, a glucosid obtained from Globularia alypum and Globularia vul- 
garis — 0.3 gi'am (5 grains) given to a patient with diabetes insipidus 
caused a fall in the quantity of urine from 15 to 10 liters. 

Both the preceding drugs require far more study before final judg- 
ment as to their efficacy is possible. 

Ergot and valerian have been used; but any effect they may have is 
purely transitory. 

The following case (Hugo Bach, 1) affords a therapeutic suggestion 
that might be tried when the disease is of traumatic origin ; A man in 
1889, wdion fourteen years old, had a mastoid operation and an abscess 
on the right side of the neck. After the operation the patient developed 
diabetes insipidus, drinking from ten to twenty-five liters of water per 
day and passing corresponding amounts of urine. The ultraviolet light 
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from a quartz lamp was applied to the sear and to the back, the duration 
of treatment beiiii? from twelve to twenty minutes. After the first treat- 
ment the uncontrollable thirst from which the patient had suffered for 
twenty-three years was lessened and it disappeared entirely in the course 
of treatment. 

On purely empiric pounds some of the org-anie extracts have been 
used. In one case, which came to me by hearsay, pituitary extract 
seemed to exercise a bonefieial effect. An apparent propter hoc may, in 
such circumstances, be only a post hoc. 
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CHAPTER VI 
OBESITY 
Edwik a. Looke 


INTRODUCTION 


Obesity is a condition characterized by the accumulation of more 
than the physiological amount of body fat. The term is an indefinite one, 
and it is not always easy to determine precisely the point at which the 
degree of corpulence becomes abnormal. It should he regarded rather 
as a symptom of disordered metabolism than as a clinical or pathological 
entity, unless causing definite functional trouble of the organs or the 
nervous system. Obesity requires treatment only when such symptoms 
are present. 

Under conditions of health, adipose tissue is found in practically all 
animal tissues subcutaneously as well as within the cavities of the body. 
Eat is also stored in the muscles and liver. The distribution, however, is 
not necessarily proportionate, and varies greatly in different individuals. 
Fat tissue exists normally in the ratio of approximately fifty grams per 
kilogram of body weight, i. e., about four kilograms for a person weigh- 
ing eighty kilograms. 

Bisho'ff. (1) gives the composition of the human body as follows; 


Water 

Albumin 

Collagenous material 

Fat 

Salts 


59 per cent, 

q « « 

6 “ “ 

21 “ 

6 ‘‘ “ 


Fat, therefore, comprises roughly one-twentieth of the body weight 
in adult males. The ratio is somewhat greater in females. Its per- 
centage may, however, vary widely from the above, without the condition 
being considered actual obesity. In some cases an accumulation of even 
four to six kilograms, unless accompanied by functional disturbances, 
may be regarded as within normal limits. 
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The following tables give a general idea of the average weights of 
males and females of ditferent heights and according to age periods : 


Table of Height and Weight at Varying Ages* 

MALES 


Ages ,, 

15-24 

25-29 

30-34 

35-39 

40- 

45-49 

50-54 

55-59 

60-64 

65-69 

Height 

Weight 

Weight 

Weight 

Weight 

Weight 

Weight 

Weight 

Weight 

Weight 

Weight 

5-0... . 

120 

125 

128 

131 

133 

134 

134 

134 

131 

• . . 

6-1... . 

122 

126 

129 

131 

134 

136 

136 

136 

134 

. • 

5-2... . 

124 

128 

131 

133 

136 

138 

138 

138 

137 


5-3... . 

127 

131 

134 

136 

139 

141 

141 

141 

140 

140 

5-4... . 

131 

135 

138 

140 

143 

144 

145 

145 

144 

143 

5-5... . 

134 

138 

141 

143 

146 

147 

149 

149 

148 

147 

5-6... . 

138 

142 

145 

147 

150 

151 

153 

153 

153 

151 

5-7... , 

142 

147 

150 

152 

155 

156 

158 

158 

158 

156 

6-8... . 

146 

151 

154 

157 

160 

161 

163 

163 

163 

162 

5-9... . 

150 

155 

159 

162 

165 

166 

167 

168 

168 

168 

5-10.. . 

154 

159 

164 

167 

170 

171 

172 

173 

174 

174 

5-11... 

159 

164 

169 

173 

175 

177 

177 

178 

180 

180 

6-0... . 

165 

170 

175 

179 

ISO 

183 

182 

183 

185 

185 

6-1... . 

170 

177 

181 

185 

186 

189 

188 

189 

189 

189 

6-2.... 

176 

184 

18S 

192 

194 

196 

194 

194 

192 

192 

6-3.... 

181 

190 

195 

200 

203 

204 

201 

198 

196 

195 


FEMALES 


4-11... 

113 

115 

117 

119 

132 

125 

128 

128 

126 


5-0.... 

114 

117 

119 

123 

125 

128 

130 

131 

129 


6 - 1 .... 

116 

US 

121 

124 

128 

131 

133 

134 

132 


5-2.... 

US 

120 

123 

127 

132 

134 

137 

137 

136 


5-3.... 

121 

124 

127 

131 

135 

138 

141 

141 

140 


5 - 4 .... 

124 

127 

130 

134 

138 

142 

145 

145 

144 


5 - 5 .... 

127 

131 

135 

139 

143 

147 

149 

149 

148 


6 - 6 .... 


135 

139 

142 

146 

151 

153 

153 

152 


5-7.... 

134 

139 

143 

147 


154 

157 

156 

155 


5 - 8 .... 

138 

143 

147 

151 

155 

158 

161 

161 

160 


5 - 9 .... 

142 

147 

151 

155 

159 

163 

166 

166 

165 


5 - 10 ... 

146 

151 

155 

159 

163 

167 

170 

170 i 

1 

169 



♦These tables are published through the courtesy of Dr. Frederick L. Hoffman* statistician of the Pru- 
dential Insurance Company of America. The figures for males are based on 74,162 and for females on 58,855 
applicants for life insurance. 
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PHYSIOLOGY 

In order ^ effectively and intelligently to treat the obese, it is abso- 
lutely essential to start with a clear understanding of the physiology of 

the condition, since the treatment is largely based on the princiT)les of 
nutrition. 

The food requirements for the healthy individual leading au ordi- 
nary active life are, roughly, 40 calories per diem per kilogram of body 
weight, or for one weighing 80 kilopams (170 pounds) a total of 3,2ob 
calories. There is no exact proportion of the three nutritive constituents 
furnishing this fuel value which may be taken as a standard, but 
studies of various A.merican diets show that the average is approximately 
as follows: 


100 grams protein 410 calories 

150 ‘‘ fat 1,395 « 

350 “ carbohydrates 1,435 “ 


3,240 “ 

It is evident that these food requirements vary within wide limits 
depending on many factors. Por example, the necessary calories are 
markedly influenced by the amount of energy expended, the above re- 
quirements of 3,200 calories being reduced nearly one-half when the 
individual is completely at rest. Many other factors, such as the weight, 
area of skin surface, type of life with respect to the expenditure of heat 
and energy, age, sex, climate, seasons, etc., exert a very marked influ- 
ence on the fuel needs. Furthermore, the natural daily variations in the 
diet and appetite must also result in a .considerable variation in its total 
calorie value. Even such slight departure from the normal as cannot 
be appreciated by the individual may readily cause an increase or dim- 
inution in the food value of several himdred calories. For example, 100 
calories is represented by one small lamb chop, one average size boiled 
potato, three large prunes, one large orange, one ordinary pat of butter, 
one slice of bread, or one small glass of milk. 

It is extremely doubtful if, under ordinary condition of life in health 
and following the dictates of appetite, we ever eat too little food during 
a given day. FTature’s method seems to be to a certain degree to use 
the human body as a storehouse for fuel. When the diet contains 
more food than is necessary to answer the demands for heat, energy, and 
internal work, a certain portion of the excess is preserved in the body 
in the form of fat. During a period of insufficient nutrition this store 
of fat can he drawn on and utilized by oxidation to furnish energy either 
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in the form of heat or miiscnlar work. In the great majority of in- 
dividuals this accumulation of adipose tissue does not exceed the normal 
limits of approximately one-twentieth of tlie body weight, but in otliers 
the excess of food leads to the deposit of an excessive amount. 

Eoods through oxidation in the body serve two functions, namely, as 
tissue builders and as sources of energy (muscular work, internal work, 
and heat). The various food constituents meet these needs in varying 
degrees. The formation and repair of body tissxics are derived solely 
from the protein, water', and mineral matter. Eats and carbohydi’ates 
under no consideration serve this function. It is seen, therefore, that 
the proteids represent the most important form <.)f food and are abso- 
lutely essential in considerable quantity to maintain life. Indeed, on a 
pure protein diet, with mineral matter and water, life may be sustained 
and even relatively perfect health be maintained for a long jreriod. The 
chief dangers of an exclusive protein diet are that, first, unless eaten in 
enormous amounts, so lai'ge a part is rc(pnred to supply energy that an 
inadequate amount remains for tissue I'cpair; and, second, that the large 
increase may load to serious disorders of digestion. 

That body heat and energy under normal conditions are largely de- 
rived from the carbohydrates and fats is generally accepted, but when 
present in excess of the quantity needed for tisaxre repair, the protein 
is also metabolized to tbe same end. Indeed, many physiologists believe 
that the body cells may derive their energy from all with exptul facility 
provided the supply is adequate. Rxibncr (14) has sliow’n that the 
various food constituents can bo compared Avith rc‘fercnce to their value 
as sources of heat in accordance with their caloric value. The compari- 
son is made on the basis of the quantity of each necessary when oxidized 
in the body to raise one kilogram of Avatcr from 0° (o 100°. The result- 
ing weights he calls their “isodynamic value.” lie gives the following 
summary : 



Calories 



yielded by 

Isodynamic 


100 gi'ams 

values 

Eat 

942.3 

100 

Cane sugar 

400.1 

235 

Bread 

280.2 

336 

Meat 

96.3 

978 

Milk 

67.3 

1,400 


In general, since 1 gram of protein or carbohydrate oxidized in the 
body yields 4.1 calories and 1 gram of fat 9.3 calories, it follows that 1 
gram of fat is eqxiivalent to approximately 2.3 grams of either carbo- 
hydrate or protein. IJsually the energy required is provided entirely 
or in large part by combustion of the fats and carbohydrates, thus leav- 
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ing the protein to answer the demands for tissue building. It is evident, 
then, that, while neither the fats nor carbohydrates can replace protein 
as^ regards this function,^ both may, by reason of the greater readiness 
with which they are oxidized to yield energy, spare the proteids for 
this purpose. 

The adipose tissue of the body is chiefly formed directly from the 
fats and indirectly from the carbohydrates ingested, but in larger propor- 
tion from the latter. The carbohydrates are absorbed into the blood 
as dextrose, which is then converted into glycogen, and as such stored in 
the liver and muscles. In similar manner, protein if in excess may also 
be a source of fat, as in the case of die carbohydrates, probably going 
through the intermediate step of glycogen formation. Under ordinary 
conditions of health there is good evidence to the effect that but little, if 
any, fat is formed from this food stuff. 

A word should be said regarding alcohol. When taken in small 
amounts, that is, a few ounces daily, it is oxidized in the body exactly as 
in the case of the carbohydrates and fats, to furnish energy, and hence 
similarly may spare the proteids. Unlike the other food constituents, al- 
cohol cannot form body fat. It is important to remember that, while 
alcohol in small quantities is a food, in larger amounts it acts as a drug, 
which action may outweigh its effects as a nutrient, since it may inter- 
fere with the digestion and assimilation of other foods. 

To summarize, then, the functions of the various foods are as fol- 
lows : energy in the form of muscular work or heat may be provided by 
the oxidation of protein, carbohydrates, fats, or alcohol, but from the 
first named only when the supply of the others is insufficient. Pat tissue 
is formed directly from fat ingested; carbohydrates and likewise pro- 
tein under some circumstances are also transformed into body fat. Body 
tissue except fat is derived only from protein. Mineral matter partici- 
pates in tissue formation, especially bone, and aids digestion. 

Certain facts regarding metabolism during a period of prolonged 
fasting are of the greatest importance, because of the direct application 
to principles laid down later for the regulation of the diet during a re- 
duction cure. Since during starvation no carbohydrates are ingested, and 
the I'cserve of glycogen is so small as to be of no consequence, it follows 
that the sources of energy during fasting must be from the body protein 
and fat. Lusk (9) states that, in the case of a normally nourished in- 
dividual, the fasting metabolism is practically constant, 13 per cent, of 
the total energy being furnished by the protein and the remaining 87 per* 
cent, from the fats. From the results of a large number of experimental 
studies Lusk (9) makes the deduction that “the quantity of protein 
metabolism in starvation depends upon the amount of fat in the body. 
When the body fat is abundant a much smaller proportion of protein 
is used than otherwise. In the absence o£ fat the energy may be entirely 
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derived from the hiirning of protein. In any ease, the destruction of 
protein constantly increases as the amount of available fat diminishes. 
As emphasized by the same writer, it also follow^s that the loss in body 
weight is much greater when the energy is derived chiefly from the pro- 
tein rather than from the fat. 

In the reduction of weight it is obviouslj’’ important to bring aboirt 
a loss of the panniculus adiposus without a loss of body protein ; in other 
words, to preserve niti’ogeu equilibrium while tlie carbon equilibrium is 
destroyed. Experiments have shown that this is readily accomplished 
(Lusk, 9). 

Some consideration of heat loss is necessary as bearing especially on 
the methods employed in stimulating the metabolism in the treatment of 
the obese. In general, metabolism is increased by external cold and de- 
creased by external heat, in accordance with the need for the mainte- 
nance of a constant body temperature. The temperature of the cells 
of the organism is then maintained through tlie i*eguhition of metabolism, 
which Buhner has shovm to be proportional to the area of the surface 
of the bod}'. The body loses heat by (1) conduction and radiation; (2) 
evaporation of water from the lung’s and skin; (3) warming of the in- 
gested food, and (4) w'anning of the inspired air (Lusk). By far the 
most important paths through w’hieh heat is lost are the evaporation of 
Avater and conduction and radiation. It is clear that the degree of loss 
must depend on many internal as well as external .factors, too numerous 
to discuss in this chapter. 

At normal or low temperature, and in moderately dry air, the e.K- 
cretion of water through the skin by the obese does not differ from the 
normal (Bnbner). Of special interest is the fact that, in hot climates 
with high hnmidity, the ohese can dissipate the heat of metuboli.sm by 
evaporation of perspiration less easily than thin people, and therefore 
work less advantageonsly. The amount of wuiter thrown off by the skin 
is much greater than that of normal individuals, and Von IToorden states 
that as much as three to four liters may be excreted in a few hours. Thus 
it will be seen that fat people are limittal in the degree to wdiieh they 
can regulate the heat of metaholism through radiation, wdth the result 
that under cei’tain conditions there may he increased internal heat and 
great discomfort. 

Von Boorden (20) says: ‘‘The ingestion of a quantity of food 
greater than that required by the body leads to an accumulation of fat, 
ahd to obesity, should the disproportion be continued over a considerable 
period.” He groups the causes of obesity under three heads, as follows : 
(1) An increased food supply with normal energy expenditxrres ; (2) a 
normal food supply with diminished energ-}' expenditures, and (3) a com- 
bination of the two. "While seemingly a very satisfactory grouping, in 
many cases of obesity it is not possible to determine from which com- 
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bmation the condition arises. That there is in all cases of this condition 
an excess of food over the quantity needed to answer the body’s needs is 
evident for the reason that, as shown above, food is deposited as adi- 
pose tissue only under such conditions. In other words, the disi)ropor- 
tion between the intake, of food and that metabolized is always ])i’esent. 
Such an excep need not be great, or even regular, for, if only slight 
but long continued, an abnormal amount of fat tissue may be formed. 
Simple calculation will show that an average excess of 100 calories per 
day will mean an accumulation of many pounds of fat in the course of 
a few years. Fat tissue is normally present in the body, and why, with 
the abundant diet of the well-to-do, a condition of obesity does not always 
develop is difficult to explain. Clearly other factors than the above 
mentioned must necessarily be present. 

Since the loss of body heat is directly proportional to the body sur- 
face, and this area is relatively less in fat people, it should follow that 
a relatively smaller amount of food per kilo of weight will suffice to 
maintain the obese than the normal individual. Hence, an amount of 
food sufficient to answer the needs of the well may, in the case of the 
former class, be slightly in excess of the body needs, and sufficient to 
cause a further accumulation of fat. As is well known also in this class 
of individuals, there is a general tendency to inactivity with a conse- 
quent decrease in the caloric needs. The sedentary indoor life with les- 
sened muscular activity in these cases, so often observed, results in a 
greater or less depression of general vitality. That this may lead to a 
lessening of the power of the body cells to oxidize food can hardly be 
doubted. Although the metabolism in the obese is usually said to be 
normal, von Bergmann (19) recently proved that, in some cases at least, 
metabolism is diminished. This abnormal condition von Hoorden has 
termed “the slowing of metabolism,” by which he means to indicate that 
the cells use less fuel than normal in providing energy in the form of 
external work. In such a condition may be found the interpretation of 
the so-called “constitutional tendency” present in so large a percentage 
of eases. Unqiiestionably in many instances the predisposition to obes- 
ity can be analyzed to mean a lack of the proper amount of exercise with 
an increased quantity of food. This idea is strengthened by the fact 
that the increase in weight very often comes at the time of life when 
these factors are especially potent. The predisposition must often be 
regarded as strictly hereditary. Oertel believes that at least 50 per cent, 
of all eases fall in this class. In a large series of cases tabulated from 
among private patients I found that nearly TO per cent, give a definite 
family history of excessive weight sufficient in degree to suggest the piob- 
abilitv of an inherited tendency to the condition on the part of the 


patient. 

The increase in 


nitrogenous metabolism observed in Graves^ disease 
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first suggested the use of thyroid extract in the treatment of obesity. 
Precisely how the gland exerts its infincncc on the. general metabolism 
is not known, hut many observations have shown that in such conditions 
as myxedema, which are due to lessened activity of the thyroid, the 
metabolism is lowered, while in such diseases as exophthalmic goiter, in 
which there is present an increased activity of the gland, the metabolism 
is strikingly stimulated. Effects exactly similar to the latter have been 
repeatedly observed to follow the ingestion of thyroid extract in. both 
man and animals. The principal effect is in the increased oxidation of 
protein. 

Much has been written regarding the relation of body weight to the 
secretions of the sexual organa. It has long been held that castration in 
either sex tends to induce a condition of increased adipose tissue. This, 
however, seems very doubtful in the light of recent experiments. The 
frequently observed increase in weight at puberty, after the menopause, 
and following lactation likewise docs not prove any definite relation to 
sexual functions. The aecomi^anying hyperalimentation with the ten- 
dency to indulgence in fat-forming foods and diminished bodily activity 
appear to be more rational caiises. 


PROPHYLAXIS 

Prophylaxis, though of the utmost importance, is often extremely dif- 
ficult. While relatively simple to earx'y o\it, it is frequently quite im- 
possible to convince people, especially those in good health, of the symp- 
toms which will later follow, and of the consequent necessity for the 
adoption of measures directed to the limiting of the adipose development. 
Until the degree of obesity becomes extreme, or until late in its course 
severe symptoms appear, the corpulent arc seldom willing to sxibinit to 
the necessary regime of treatment. Prevention of obesity is of greater 
importance than the treatment of the condition. With the appearance of 
the early signs of increase in fat tissue, the individual should he warned 
of the probably further increase and the symptoms and complications 
which will follow. The causes can usually be found in the mode of life 
with a lack of muscular activity, or in a diet which over-supplies the 
caloric needs of the system. The principles to be followed are discussed 
under treatment. In every case the measures advised should he chosen 
with especial reference to the indications of the individual case. 

Prophylaxis is especially indicated in the offspring of the very obese, 
and should he undertaken even in the early years. In the case of chil- 
dren, however, the greatest care should be exercised in the restriction 
of the diet, lest the general nutrition become impaired. By a careful 
limiting of the fat-forming foods and regulation of exercise in the open 



TKEATMEJSTT 


787 


air, undue acciimnlation of fat can, as a rule, be successfully prevented. 
Residence in the country and in summer at the seaside are desirable as 
favoring an outdoor life. 

With the approach of middle life in both sexes most frequently is 
noted the tendency to corpulency, and it is at this period that prophylaxis 
is most important. All excesses in eating and drinhing should be pro- 
hibited, and the individual encouraged to live an active life as much as 
possible in the open air. Out-of-door sports, such as tennis, golf, riding, 
rowing, and especially walking are of great advantage. Sea bathing af- 
fords one of the most ideal forms of exercise. 


TREATMENT 

Choice oe Oases 

One of the most important considerations is the decision as to the 
suitability of a given ease for a reduction cure. Not all fat people should 
attempt to lose weight. Nature never meant that all should conform to 
a common standard in this regard. It is very questionable if those who 
are only moderately fat and who show no symptoms should be treated, pro- 
vided they live a rational life as regards diet and exercise. A moderate 
degree of corpulence is consistent with perfect health. 

The very young, even if they show an extreme degree of overweight, 
should practically never be placed on a rigid regime. It is almost im- 
])()ssible under such circumstances during the early years of life to sure- 
ly ])rovi(le against a retardation of development. One should be content 
with instituting a routine of diet and exercises to protect against further 
increase in weight. The aged are also unfavorable eases. Any consider- 
iihlc loss in weight almost certainly leaves them much older in appear- 
ance, and often'actually hastens decay. Another unfavorable class are 
those who have been fat since early years. If reduced at all, it should 
be done very slowly and with extreme care. 

The discussion as to the advisability of reducing weight should al- 
ways be influenced by the condition of the kidneys, heart, circulation, a,nd 
o-eneral vitality. Although organic disease is usually a contraindication 
to tivatment, it should not be forgotten that it is sometimes such a con- 
dition as this which makes a reduction cure imperative. The presence 
of diabetes or tuberculosis is practically always an absolute eontramdica- 

tion 

The most favorable eases are those under middle life, who are in good 
creneral health, and in whom the condition of obesity is of relatively shor 
Standing, hlen, as a rule, yield to treatment more readily than women. 
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General Considerations 

If carried out according to scientific principles and with careful at- 
tention to the minutest details, the cure of obesity is exceedingly simple 
in the great majority of cases. Indeed, the response to rational treat- 
ment is often so prompt that the danger most neeessai’y to be guarded 
against is a too rapid reductioii. The jihysieian very commonly must 
resist the demands of his patient that the loss in weight should be more 
rapid. Erequently the desire is expressed to complete th<^ course of treat- 
ment in a few weeks, notwithstanding the fact that the gain in weight 
is the result of many years of gradual increase. The purpose of the 
treatment is to reduce the body weight through the loss of fat tissue, and 
not the oxidation of body protein with loss of sti*ength, which inevitably 
results if the rate of decrease is excessive. The reduction should always 
be accompanied by an increase of strength and general vitality. Any 
symptom of weakness is always to be inteiqireted as a danger signal and a 
certain sign that the regime is faulty in some respect. The unfortunate 
results of bad treatment are responsible for the idea so prevalent that 
reduction cures are always attended with grave dangers. In the minds 
of the laity almost every possible bodily ill can be attributed to bad 
effects of such treatment. If the treatment be intelligent and temper- 
ate, one need never fear the slightest unfavorable results. Furthermore, 
the decrease in w'eigbt leads to important changes in the general metab- 
olism, and especially the work of the internal organs. This readjust- 
ment must obviously be, brought about gradually. The rate of loss de- 
pends on the total weight of fat to be destroyed. If oidy five to ten 
pounds, it makes little difference how rapidly it is removed. In the ease 
where the amount is greater, the rate of loss should not be more than 
six to eight -{jounds per month, and then for a period of only two or 
three months. With the very obese the amount should not exceed forty 
or fifty pounds in a single year, and even that amount only in robust 
individuals who improve in health month by anonth with the reduction. 

My own plan is to continue the treatment for short periods of usually about 
two months with intervals of a few weeks to two month.s between, during which 
the diet and exei*eises are so regulated as to maintain tlie weight so far as pos- 
sible at a constant level. With each succeeding period of active treatment the 
ratio is materially lessened. After a loss of thirty to forty pounds a longer in- 
tei'val of several months or an entire season is arranged. 

We should remember that fat is a normal constituent of the body, and 
that our object should never be to entirely rid the body of it, but only the 
excess. Neither is it possible to fit all people finally to the same mold. 
Experience indicates the degree to which a given individual may carry 
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the treatment. A certain fairly definite point is always reached where 
further loss of weight necessitates a very great and unreasonable restrict- 
ing of the diet and increase in the measures intended to augment the 
energy requirements. This point can be regarded as the normal weight 
for the given individual. 

The obese themselves, not the obesity, are to be treated. In other 
words, it is not a simple condition of overweight in most eases, but a very 
complicated group of symptoms due to a generally disordered nutrition. 
Our aim should be to “restore the nutritive equilibrium.” Unless this 
can be accomplished, the results will not be permanent or the vitality 
improved. In treating the obese we are dealing largely with unnatural 
habits which must be changed. The patient has formed the habit of 
eating the wrong things or in inordinate amounts; he is taking too little 
exercise or of the wrong kind. It is necessary, therefore, literally to re- 
organize the entire program of life. 

Further, the variety of the causes underlying the obesity indicates 
that in the routine laid down every attention must be given to the individ- 
ual. No set formula can possibly be applied to all eases alike. In the 
following pages, therefore, a rather general program will be outlined, to 
be modified and adapted to the individual cases as is necessary. 

The question often arises if the patient can obtain better results at home or 
at a health resort where the entire attention is devoted to the treatment. The 
answer is, I believe, that in the majority of cases far better results can be ob- 
tained by the former method. Cures made at a sanatorium are carried on under 
conditions which are essentially unnatural, and little is accomplished in effecting 
any radical change in the mode of life. Ordinarily the patient who carries out 
this regime in a health resort gives himself up entirely to strenuous out-of-door 
exercise (walking, mountain climbing, etc.), a restriction of diet amounting to 
starvation, and severe purging, and in the brief period of a few weeks brings 
about a very material loss of weight. Eeturning to his home he finds it impos- 
sible to continue the particular sanatorium regime and soon lapses into his for- 
mer mode of life, with the result that the lost weight quickly returns. The cure 
has been too rapid and carried on under conditions and in an environment quite 
apart from his daily life. Von Noorden says: 

“In regard to these courses of rapid reduction treatment, it is much more 
important, in order to obtain permanent and lasting results, to induce the patient 
to follow certain sensible rules at home and to persevere in the mode of life that 
is arranged to suit the peculiarities of eaeh^ease and the external circumstances 
in which the patient happens to be living.” 

Since, as explained above, obesity is the result of an excess of food 
over that which is utilized for the body needs, the treatment must con- 
sist in the regulation of the 'diet and of those factors which determine 
the body’s needs for energy. Of the two, the former is of far greater 
importance, yet the latter is essential. Either if used alone is ineffectual. 


52 B 
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Dietetic Treatment 

Before diaenssing the dietetic regulations, it will be well to consider 
briefly the essentials of several of the more important and best known 
systems of diet for obesity. All are based on essentially the same prin- 
ciple, namely, to diniinisli the calorie valne of the diet so far as is con- 
sistent with the maintenance of nutrition and strength. The method by 
which this is nceoni])Iished through the reduction in the quantity of the 
dilferent food e*mstituents varies considerably. The quantity of fluids 
allowed also differs materially, hut in nearly all the diet may be consid- 
ered a ‘Mry diet.” Systematic exercise is prescribed with varying em- 
phasis. 

The Harvey-Banting Cure. — Tii ISCo a pamphlet appeared in London 
entitled-: “A Letter on C'oi'pulenee Addressed to the Public,” in which 
the author gives an account of his success in reducing his own weight 
through a system of dieting laid down by his physician, Dr. Harvey. 
Eor a period of twenty years Banting had tried in vain many methods, 
some of them violent, of reducing his excessive weight, but, having failed, 
sought the advice of Harvey, who suggested a diet vei’y poor in fats and 
carbohydrates. Meat was allowed freely, and also \vater and claret. The 
diet is as follows: 

Breakfast, 9 A. M. — ^IMeat (mutton, beef, kidneys, broiled fish, bacon, 
or cold meats), 4 to 5 ounces. T(.‘a wdthout sugar or cream, 1 cup, 9 
ounces. Toast (or 1 small biscuit), 1 ounce. 

Dinner, 2 P. M. — Lean meat or fish, .*5-0 ounces. Vegetables (any 
kind except potatoes, can’ots, and parsnips). Dry toast, 1 ounce. Fruit 
(cooked, but un.siigarod). C'lnrct, sherry, or Madeira, 2-3 glasses. 

Tea, 6 P. M. — Fiuiit, 2-3 ounces. Ru.sk (or toast), 1 or 2. Tea with- 
out sugar or cream, 1 cup. 

Supper, 9 P. M. — Lean meat or fish, 3-4 ounces. Claret or sherry, 
1-2 glasses. 

During the course of about ten months Banting lost 35 pounds, and 
was strikingly improved in general health. On the basis of his own 
experience. Banting speaks of the especial importance of the absolute 
restriction of all butter, bread, milk, beer, fat meats, and sugar. 

The above diet represents roughly about 172 grams proteids, 250 
grams fruit and vegetables, 90 grams bread, and 1,020 c. e. fluids, or a 
total of probably about 1,200 calories. Its chief characteristics are, 
therefore, (1) abundance of protein, (2) very marked restriction of fats 
and carbohydrates, (3) water in normal amounts, and moderate quan- 
tities of light wines. 

Although one of the most simple and popular of the many methods 
of treating corpulence, Banting’s regime is really of very little value. 
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Tlie most serious objectiou lies in tlie undue predominance of the proteid 
food,_ which in such quantities is difficult of digestion and assimilation, 
and IS apt to lead to gastric and intestinal disorders, and, furthermore, 
puts imclue demands on the kidneys, .Likewise*^ the restriction of 
the fats and carbohydrates is entirely unreasonable and so great as to 
lead to a disturbance of nitrogenous cquilibrinni, it seems certain. 

The excess of nitrogenous food may bo oxidized to supply energy, 

but less easily tban carbohydrates and fats. The excess thus avail- 
able for beat and muscular work is inadequate. The diet is also 

monotonous. 

The Epstein Diet. 'W. Epstein (3) likewise tried a special form of 
diet on himself, with good results, which has since been extensively 
employed, particularly in Gcriiiany. The unsatisfactory results obtained 
by the use of Banting’s diet led Epstein to formulate a plan which, in 
many respects, is the exact opposite. Epstein claims that his “cure” can 
be applied without serious interference with the ordinary manner of life 
of the average individual or undue self-denial. He further aims by his 
diet to produce lasting cure, instead of temporary results. The principles 
on which this form of treatment is based, as defined by its author, are 
as follows: It has been proven that the ingestion of moderate amounts 
of fat does not lead to an increase of body fat, and that a reduction of 
weight may be accomplished by a diet rich in fat, provided the carbo- 
hydrates be limited and the mode of life made to conform to normal 
standards. Fat is a necessary constituent of normal diet, and cannot be 
excluded entirely without serious detriment to the organism. A diet rich 
in fat, according to Epstein, satisfies the hunger more completely and 
for a longer period than one composed chiefiy of protein and carbohy- 
drates. He denies that this is due either to resulting indigestion or de- 
pression of the appetite, as suggested by critics. The true explanation 
is found in the fact that fat remains in the stomach for a considerable 
period and, therefore, requires a proportionately large amount of work 
on the part of this organ. 

In brief, this system of diet consists in (1) a considerable limitation 
in the carbohydrates, and (2) in a slight relative increase in the fat. Only 
such vegetables are proscribed as contain a high percentage of starch, the 
so-called green vegetables rich in water being allowed in abundance. 
A special form of bread containing from 20-30 per cent, of albumin 
is recommended. Fruits, raw and stewed, without sugar, are allowed 
in moderation, likewise a small quantity of wine poor in sugar and 
alcohol. Beer is especially prohibited. Albumin is given in somewhat 
restricted amounts. Fluids are not restricted, as in many other sys- 
tems, but, according to Epstein, the large amount of fat definitely sati- 
ates the appetite for fluid and thus less is taken. Three meals a day 
are given: 
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6-7 A. M. — Tea without sugar or milk, 250 c. c. Dry toast, 50 
grams. Butter, 20-30 grams. 

2 P. M. — Thin soup. Fat meat with fat gravy, 130-180 grains. 
Grreen vegetables. Salad. Fresh fruit (apple or berries). Light Bhine 
wine, 2-3 glasses. Soon after this meal, plain, strong tea, 250 e. e. 

7.30-8 P. M. — Meat, with fat (egg or tisli), 75-80 grams. White 
bread, 30 grams. Plenty of butter. Cheese (occasionally). Fresh fruit. 

The value of the Epstein diet is usually given as protein, 102 grams; 
carbohydrates, 17 grams; and fat, 85 grams, or the equivalent of about 
1,300-1,100 calories. 

That the results attributed by Epstein to the increase in fat mentioned 
above actually follow is doubted by many. It is the opinion of von 
IToorden that the carbohydrates in considerable quantities are quite as 
effective as the fats in satiating hunger. Many patients cannot with com- 
fort take a diet so rich in fat. The program laid down liy Epstein is, 
however, one whicdi can be very readily adapted to diffei*ent individuals, 
and is especially applicable in those who arc fond of fat foods. 

The Oertel Cure. — The “Oertel cure” has enjoyed a wide popularity 
in Germany. This system of diet, to quote Oertel, “is based on the 
pathological changes in the heart and amount of circulatory changes 
caused by them. To avoid burden to the heart we must diminish the 
quantity of boih solids and fiuid.s.” He believes that large amounts of 
fluid seriously interfere with the involution of the body fat and, there- 
fore, gi’eat stress is laid on llie withdrawal of fluids. This ho advises 
should be brought about by restricting the fluids taken and by depletion 
of the body tissues by sweating. In thos<'. with imnnal heart action the 
normal physiological measure of 1,500 c. c. per diem of fluid is allowed; 
in those with weak heart action, from 750 to 1,200 c. c. With very large 
individuals, or svheii the Ixxly temperatur<f is high, tlu^ (piautity is some- 
times raised to 1,800-2,000 c. c. The <liet is chosen with regard to the 
type of case, whether “plethoric,” “anomic,” or ‘'hydremic.” Albumin 
is greatly increased, wdiile the carbohydrates and fats are correspondingly 
cut down, the latter proportionately more than the former. 


Carho- 

Albumin Eat hydrates Calories 


Minimum 156 25 75 1,180 

Maximum 170 46 120 1,608 


The maximum diet is prescribed for those doing hard miiscular work. 
A general daily memi is given : 

Breakfast. — ^Wheat bread, 35 grams. Coffee, 120 grams, with milk, 
30 grams, and sugar, 5 grams. 2 soft boiled eggs (or meat, 100 grams), 
90 grams. Butter, 12 grams. 
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Second Breakfast'. — ^Milk, Rhine wine, or bouillon (or water), 100 
grams. Cold meat, 50 grams. Rye bread, 20 grams. 

Dinner. ^Broiled beef, 150-200 grams. Salad or vegetables, 50 
grams. Cereal (or bread, 26 grams), 100 grams. Emit, 100 grams. 
Rhine wine, 250 grams. 

Tea. CofiFee with milk, 30 grams, and sugar, 5 grams. 

Supper. Caviare (or smoked salmon, 18 grams, or 2 soft boiled eggs), 
12 grams. Game, 150 grama. Cheese, 15 grams. Rye bread (or fruit, 
100 grams), 20 grams. 

Careful consideration is given to exercises and baths. 

The above method is, on the whole, one of the most satisfactory, 
and because of its flexibility can be adapted to the various types of cases. 
In the opinion of many authorities, the total protein is too high. Grave 
danger sometimes accompanies the restriction of fluids, and the major- 
ity of cases ordinarily seen do not furnish the deflnile indication in form 
of heart weakness as given by Oertel. 

The Schweninger System. — The Schweninger system (16) combines 
restriction of diet with exercise (gymnastics and massage) . The diet dif- 
fers but little from Oertel’s. He gives somewhat more carbohydrates, less 
fat, and the fluids are restricted only with meals or within one to two 
hours following: 

7 A. M. — Mutton chop. Bread without butter. 

8 A. M. — Cup tea with little sugar- 

10.30 A. M. — Small slice bread and sausage. 

12 M. — Soup, meat, potatoes, green vegetables, cheese, 2 glasses white 
wine, fruit. 

4 P. M. — Cup tea with little sugar. 

7 P. M. — Little bread with cheese. 

9 P. M. — Cold meat, salad, 2 glasses wine. 

Robin’s Diet. — Robin (13) contends that the ingestion of large 
amounts of fluid increases the oxidizing powers- The diet is ordered 
with reference to two classes into which he divides all cases of obesity ac- 
cording to the cause, namely, flrst, those resulting from increased assimila- 
tion, and, second, those resulting from decreased oxidation of food. In 
the first he reduces the fats and especially the fluids; in the second he 
gives large quantities of liquids in order to increase metabolism. 

Robin’s diet gives two good meals a day, and is characterized by 
being made up essentially of nitrogenous substances and green vege- 
tables. He also gives careful directions regarding exercise and the gen- 
eral hygiene. 

8 A. M. — 1 egg. Bread, 10 grams. Meat, 20 grams. Cup weak tea 
without sugar. 

10 A. M. — 2 eggs. Rusk, 5 grams. Wine or water (or tea without 
sugar), 150 grams. 
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12 M. — ^Lean. meat, 250 grams. Vegetables, 100-150 grams. Baw 
fruit, 100-150 gi-ams. Bed wine, 1 to 3 glasses. 

7 P. M. — Meat, 100 grams. 1 egg. Vegetables, 150 grams. Cup 
weak tea without sugar. 

Bouchard’s Method. — Bouchard (S') claims less weakening effects in 
the use of his method than are s<‘en with munj. Ilia aim is the improve- 
ment of general nutrition as well as loss in weight. The diet consists 
exclusively of 1,250 grams of milk ami hve eggs (1,200 calories) per 
diem, divided into five meals at four-hour intervals for a period of 
twenty days. Following this the ])atient is given a more varied diet, but 
without iiicreasing the aumuut of albuminates. The proper balance of 
the various food constituents is later maintained by a cai-eful choice of 
green vegetables and fruih The fats are given only in such small quan- 
tities as arc necessary to take cai'c of the bile and pancreatic juice. Much 
use is made of ]>hysical tluu’apy. 

Hirschfeld’s Diet. — II ivschfeld’s (5) diet closely resembles Epstein’s, 
but furnishes only about 45 grams instead of 85 grams of fat. It re- 
stricts all the nutrients, cs])ecial emphasis being laid on the necessity for 
satisfying the apjietito without inci-easing uirduly the amount of nutrient. 

Breakfast. — Chip black coffee and roll. 

Forenoon. — 2 eggs. 

Dinner. — ^l^onillon with .20 grams rice (weighed uncooked). Lean 
meat, 250 grams, with little fat. 

Afternoon. — Black coffee. 

Supper. — Cream cheese, 50 grama. Bi*ead, 100 grams. Butter, 10 
grams. 

V. Ifoordeu’s System. — v. iMoorden’s (31) system combines diet regu- 
lation with exercise and hydrotherapy. Particular attention in these 
regulations is given to the different grades of obesity and to the com- 
plications. Eor practical pur))Osea v. iioorden arranges three groups 
with regard to the .severity of dietary restrictions necessary. In the first 
grade the tofal calorics arc cut down about oue-fifth, namely, from about 
2,500 to 2,000 heat units, and the treatment continued for a long time. 
The monthly loss in weight at first should not he gTcater than three to 
four pounds, and later not more than two to three pounds. This mod- 
erate reduction in the food is sufficient only for those leading a life 
requiring a relatively great amount of muscular activity in the open air. 
In the second grade the diet is reduced approximately two-fifths, that is, 
from about 2,500 to 1,400-1,500 calories. Here also the rapidity of re- 
duction in weight and the total loss will depend on the amount of energy 
used in exercises or work. As a rule, from fotir to six and later two 
to four pounds per month may he lost. The treatment may he continued 
practically without interruption for many months, or even years. It is 
especially adapted to those leading an indoor life, but who can continue 
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treatment for a long time; to strong individuals who can be sent to the 
mountains and without medical supervision may combine the dieting with 
moderate tr^el; to those with complicating diseases, ])articiilarly of the 
heart, and, finally, to those cases of high grade obesity with whom the 
ordinary diet is to alternate with periods of restriction. The reduction 
in the third grade is three-fifths, or from 2,500 to 1,4:00-1,000 calories, 
and corresponds roughly with the diets proposed hy Banting, Oertcl, Ep- 
stein, and others. It represents the most extreme reduction of the diet 
and should be employed with great caution. The loss in weight is usually 
from six to twelve pounds per montli. 

V. ISToorden gives three chief meals with small lunches of low caloric 
value during the intervals : 

8 A. !M. Cold lean meat, 80 grams. Bread, 25 grams. Cup tea or 
coffee (little milk, but no sngar). 

10 A. ]M. — 1 egg. 

12 M. — Cup strong soup without fat. 

1 P. M. Small plate clear soup. Lean meat or fish, 150 gi'ains. 
Potatoes, 100 grams. Green vegetables. ^ Eresh fruit (or compote with 
sugar), 100 grams. 

3 P. M. — Cup black coffee. 

4 P. M. — Eresh fruit, 200 grams. 

6 P. M. — Glass skimmed milk (or tea). 

8 P. M. — Cold lean meat, 125 grams. Pickles, etc. Graham bread, 
30 grams. Small serving cooked fruit (without sugar). 

The value of this diet is given as, roughly: 156 grams protein, 29 
grams fat, and 112 grams carbohydrates, representing 1,366 calories. A 
glass of wine is permitted twice each day, but not with the principal 
meals, v. Noorden regulates the number of heat units in the diet ac- 
cording to the weight of the individual and the needs for energy, as indi- 
cated by the mode of life. Ho routine restriction of the fluids is made 
except as especially indicated by heart and other complications. 

Karrell’s Diet. — ^Karrell (8) recommends an absolute milk diet in 
the treatment of obesity complicated with circulatory disorders, especially 
in the case of edema. The total amount per day in some instances among 
Karrell’s cases was as low as 800 c. c. Exercise is kept at a minimum. 
Moritz (11) reports the results of very careful metabolism experiments 
made with especial reference to this diet. He finds it especially valuable 
in cases with heart complications and nephritis. The total quantity given 
hy this author is from 1,200 c. c- to 2,500 c. c. per diem, divided into 
small amounts, five to eight times daily. The precise amount is accurate- 
ly regulated according to the body weight, as a rule from 16 to 17 calo- 
ries per kilogram of body weight being given. He recommends more 
exercise than Karrell. It is claimed for the “milk cure” that it acts 
as a diuretic, gives very prompt results, that it is most simple of regula- 
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tion, and even in small amounts completely satisfies the appetite and 
thirst. As carried out by Karrell and Moritz, however, it is a more 
rigorous restriction than some patients can tolerate without more or less 
harmful efi’ects. Many cannot take milk exclusively for a long period, 
and with the majority it soon becomes a very tiresome diet. Pei'haps the 
most serious objection is the fact that sooner or later the patient must 
return to a mixed diet, and meantime nothing has been accomplished in 
the way of acquiring a knowledge or habit of regulation of the normal 
diet in order to control the body weight. 

Comparison of Diets. — A eompun.sou of the proportion of nutrients 
and fuel values of some of the more important of the above diets is given 
in the following table : 


Comparison of Various Diets 



Protein, 

Grams 

Fat, 

Grams 

Carbo- 

hydrates, 

Grams 

Total 

Calories 

Normal diet 1 

100 

150 

3.50 

3,240 

Epstein 

100 

85 

60 

1,400 

Harvo's’^-Bant in^ 

Hinsohfeld: 

172 

8 

81 

1,100 

Maximum 

134 

46 

122 

1,600 

Minimum 

Oertel: 

95 

43 

106 

1,220 

Maximum 

170 

45 

120 

1,608 

Minimum 

1.56 

25 

75 

1,180 

Robin 

140 

44 

82 

1,290 

Von Noorden 

155 

28 

112 

1,366 


General Principles to Be Observed — The reduction of weight in the 
obese, if done scientifically, is attended with no dangers whatsoever, but 
unreasonable or careless restrictions in the diet almost inevitably lead to 
unfavorable symptoms, or at times even to serious detriment to tlie gen- 
eral health. Eeduetion should, therefore, never be undertaken except 
under the close supervision of a competent physician. As has been em- 
phasized above, the loss of superfluous adipose tissue is a matter whieli 
depends on much more complex regimen than the mere cutting down of 
the food ingested. All measures adopted should be ('uiploycd to the end 
that the individual’s mode of life be so reorganized that fat tissue is not 
only reduced, hut the weight permanently maintained at the point reached. 
Of all the methods used dietetic regulation is with A’cry few cxcejitions 
the most important, yet others are essential, Success in treatment is at- 
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tained only wHen tlie underlying causes of the obesity are sought out 
and treated. 

The patient must be under constant surveillance, and to this end 
should be seen by the physician at least once each week, certainly during 
the first part of the treatment. Explicit directions regarding the kinds 
and exact amounts of food to be taken are necessary, and equally pre- 
cise records of the food taken should be regularly furnished by the pa- 
tient. By no other means is this possible except by a daily report of 
every article of food eaten, together with the approximate amount. In a 
few instances it may be necessary to actually weigh the food eaten, but 
under ordinary circumstances a sufficiently exact idea of the daily diet 
may be obtained if the quantity is given in terms of simple measure, 
i. e., ^^one tablespoonful,” ‘^average slice,” etc. 

I have often found it helpful to have patients weigh the food for the first 
one or two weeks in order that they may be able to indicate accurately the 
quantity eaten. The value of the daily diet kept in this way can be flguited with 
sufficient accuracy for all practical purposes. 

An adequate safeguard against too great a reduction in the intake of 
food and at the same time more reliable than the total fuel value of 
the food alone is to be found in the observation of the weekly loss in 
weight and the influence on the appetite, strength, and general appear- 
ance. After the first few weeks there should he little or no inconveni- 
ence from hunger, and both the strength and general appearance should 
improve with the loss in weight. 

It is desirable that each ease should have scales at baud in order that 
the weight may he taken daily. The variations from day to day and at 
different times of day are such that the weights, in order to he strictly 
comparable, should be takeu on rising and without clothes. A chart of 
the weight by weeks is of great assistance to the physician in regulating 
the treatment. 

It should be constantly kept in mind that eating is to some degree a 
matter of habit, and most people beyond early adult life eat to excess. 
A gradual cutting down of the amount of food ingested very promptly 
leads to a change in the habits, and the individual is completely satisfied 
with considerably less food. 

The arrangement of meals is of some importance. The appetite is 
unquestionably satisfied more completely and tbe unpleasant sensations of 
hunger largely avoided by frequent meals, as suggested by v. Noorden 
and others. Such an arrangement, however, is, as a rule, inconvenient, 
and, in my experience, entirely unnecessary as a routine. If during the 
long interval between the first two meals of the day there arise trouble- 
some sensations of hunger or faintness, I advise a smafl luncheon at 
eleven-thirty, consisting of a little fruit, a cup of bouillon, a glass of hut- 



798 


OBESITY 


termilk or skimmed milk. In the afternoon a citp of tea and a very small 
amount of solid food usually suffice to allay these sj^mptoms. The tak- 
ing of fluid alone in some form without nourishment will frequently be 
sufficient. 

It is well to take advantage of those factors which tend to depress 
the appi'tilo to a moderate degree and to slum tliose which stimulate it. 
Prolonged chewing of the food reduces the appetite by causing satisfac- 
tion witli a sinallc'r volume of food, and should always be advised. Sim- 
ilarly, more food is generally eaten when the variety is great. Eor this 
reason relatively few courses are to be recommended, i. e., seldom more 
than three to five. On the other hand, too monotonous a diet may de- 
press the appetite unduly and should, therefore, be guarded against. Con- 
diments and stimulants in general are prohibited, as they quicken the 
desire for food. 

Physiological research as well as experience has proved that adipose, 
tissue may be formed from any of the food constituents when taken in 
excess, as stated above, though from the proteids only to a relatively 
small extent. AVhen the diet contains moi*e protein than is utilized by 
the body for tissue repair, the siiperfluous portion is much more apt to 
he metabolized to form heat and energy. It follows, then, that under 
ordinary conditions the chief sources of body fat arc the carbohydrates 
and fats. The question as to which serves as the more important source 
of fat has not been satisfactorily answered, but it seems probable that 
the carbohydrates are relatively more important in this direction than 
the fats. 

Considering these facts, the fundamental principle may he laid down, 
in the dietetic treatment of the. oljese, that the first consideration is that 
the total number of calories })cr <liem should he materially lessened rather 
than any particular restriction of special kinds of food he made. This 
principle is borne out in actual exporiene.o by the success attending the 
use of the different methods previously de.scribed, which differ greatly in 
the restrictions whicli they make wnth regard to the various food constitu- 
ents. The total food value of the diet must he reduced considerably 
below that which is required by the system, and the difference between 
this value and that required is made up by oxidation of the organism’s 
own fat. The degree to which this reduction should be made varies with 
each individual, and it is impossible to lay down any definite rule. 

In the majority of instances I have found it necessary to reduce the calorie 
value at least one-half and sometimes two-thirds. For the average individual of 
normal health and reasonable activity, a diet consisting of 100 grams protein, 60 
grams fat, and 120 grams carbohydrates, or with a total ealoiic value of 1,448, 
may he considered a fair average. This represents, in the case of an individual 
weighing 200 pounds, approximately 16 calories per kilogram of body weight in 
contrast to the normal average of 40 calories per kilo. Some individuals will lose 
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satisfactorily on a diet furnishing 1,800 or even 2,000 calories per diem, but, as 
a rule, in order to effect a loss of from one to two pounds per week, it is neces- 
sary to restrict the diet to about 1,400 calories. In a few instances I have em- 
ployed a diet as low as from 900 to 1,000 calories. The reason for this marked 
reduction in the food is found in the relatively enormous fuel value of the body 
fat. For example, the oxidation of two pounds of body fat in a given week fur- 
nishes considerably more than 8,000 calories, or approximately 1,200 heat units 
per day. 

While, as stated above, the cutting down of the caloric value of the 
food is the first essential, it is also very important that the diet he so 
selected as to avoid excessive hunger. The aim should be the satisfaction 
and not the satiation of the appetite, and this end is dependent to a very 
large degree on the volume of the food. In other words, one should choose 
a bulky or so-called ‘‘fodder diet.” In order to accomplish this purpose 
it becomes necessary to restrict greatly those foods which for a given bulk 
have a comparatively high value. From the fact that 100 grams of but- 
ter, for example, furnish 795 calories and 100 grams of string beans, 
cooked, 21 calories, the force of the above principle is evident. It will 
be seen that the exclusion of even a moderate amount of butter will ma- 
terially lower the fuel value of the diet, while the inclusion of an ordi- 
nary helping of string beans will furnish considerable bulk without the 
addition of many calories. In general the types of food yielding a rela- 
tively large number of calories are almost exclusively the carbohydrates 
and fats; consequently these are the types of food which should be par- 
ticularly limited. The degree to which each should participate in the 
restriction will depend largely on the taste of the individual. For those 
who are especially fond of carbohydrates I am accustomed to make the 
fats share more largely in the reduction, and vice versa. 

In my experience the following menu fulfills the above requirements very 
satisfactorily : 

Breakfast : 

Cup black coffee (with milk, but no cream or sugar). 

Eaw fruit (1 orange, apple, pear, or Va grapefruit). 

Eggs (one or two, boiled or poached). 

Toast (one or two small slices, i, e., 10-20 grams, usually without butter). 

11:30 A. M.: 

Cup bouillon (250 e.c. skimmed milk or buttermilk or fruit). 

Luncheon- : 

Clear soup, 120 c. e. 

Moderately lean meat or fish, 100 grams (or eggs). 

Two varieties green vegetables, 50-100 grams each. 

Raw fruits. 



800 


OBESITY 


5 P. M. : 

Tea ■without cream or sugar. 

(Small slice toast, 10 grams.) 

Dinner : 

Raw oysters. 

Moderately lean meat or fish, 100-150 grams. 

Two varieties gi'een vegetables, 50-100 grams each. 

Salad (fiiiit or vegetable) with small quantity of French dressing. 

Raw or unsweetened cooked fruit. 

Demi-tasse black coffee. 

The above menu represents, according to the choice, a maximum and mini- 
mum value as follows: 

Protein. Fat. Carbohydrates. Calories. 


Minimum 60 60 70 1,000 

Maximum 100 70 165 1,738 


Poods Allowed 

Meats and Fish. — All lean meats and fish, except as noted below, bnt 
witliotit rich dressing or sauce. 

Thin soups in moderation. 

Fggs in any form, except scrambled, fried, and omelette. 

Fruits, all fresh varieties (except bananas), and berries (without 
cream and sugar) ; cooked, if with saccharin. 

Vegetables. — String beans, water cress, lettuce, radish, cucumber, as- 
paragus, green peas, Brussels sprouts, cabbage*, cauliflower, okra, onions, 
celery, watermelon, tomato, artichoke, spinach, white potato in modera- 
tion, mushrooms, squash, beets, turnips, carrots, parsnips, oyster plant, 
vegetable marrow (cooked with but little butter and no cream). 

Miscellaneous. — Tea, coffee, skimmed milk, lemonade (with sac- 
charin), ginger ale. Desserts made of gelatin, or Irish moss, if with but 
little sugar; use saccharin or saxin in place of sugar. 

Foods to Be Avoided or Gre.a.tly Restricted 

Starches. — Bread, crackers, cereals, macaroni, vermicelli, spaghetti, 
sago, tapioca, cornstarch, sweet potatoes, shelled beans, dried peas or 
beans, com, and nuts. 

Sweets. — Sugar, candy, dried fruits, syrups, fruit preserves, honey, 
marmalade, and sugar sauces. 

Meats. — ^Pork, bacon, goose, sausage, croquettes. 

Fish. — Shad, fresh salmon, eels, sardines, mackerel, bluefish. Fried 
fish. 

Fats. — ^Butter, cream, olive oil, bacon, lard; fat meats and fishes. 

Desserts. — Ices, rich puddings, cake, and gingerbread. 
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Miscellaneoiis. Chocolate, alcoholic beverages, except claret and 
Rhine wine, thick soups, milk, cheese, pickles, and condiments. 

Reference to the above lists will give a general idea of the choice of 
food, and to the following table more exact facts regarding the weights 
and relative Talues of those from which to select the diet: 


Prepaebd Foods — ^Edible Pobtion* 


Food Stuffs 

Quantity 

Wgt. 

Grams 

Protein 

Pats 

Carbo- 

hydrates 

m 

Q 

o 2 

& 2 

D. B 



Grams 

Calo- 

ries 

Grama 

Calo- 

ries 

Grams 

Calo- 

ries 

Ph ^ 

^ o 

•is 

o - 

1. Meats 

Beef 











Corned beef, canned. . . 

1 slice 

50 

13.15 

53.9 

9.35 

87.0 



141 

282 

Roast 

1 slice 

100 ; 

22.30 

91.4 

28.60 

266.0 



357 

357 

Roast, very lean 

1 slice 

100 ; 

23.33 

95.7 

1.66 

15.4 



111 

111 

Steak, round, fat re- 











moved 

1 slice 

100 : 

27.60 

113.2 

7.70 

71.6 



185 

185 

Steak, tenderloin 

1 slice 

100 ■ 

23.50 

96.4 

20.40 

189.7 



286 

286 

Sweetbread 

1 slice 

80 

32.00 

131.2 

.45 

4.2 




169 

169 

Tongue, canned 

1 slice 

25 

4.88 

20.0 

5.80 

53.9 


... 

74 

295 

Chicken 











Capon 

1 slice 

100 

27.00 

110.7 

11.60 

107.0 

• • * 

* 4 * 

218 

218 

Fricasseed 

1 slice 

100 

17.60 

72.2 

11.50 

107.0 

2.40 

9.8 

189 

189 

Roast 

1 slice 

100 

32.10 

131.6 

4.40 

40.9 

2.10 

8.6 

181 

181 

Lamb 











Chop with bone 

1 chop 

100 

21.70 

89.0 

29.90 

278.1 

. . . 

. . . 

367 

367 

Roast 

1 slice 

75 

14.78 

60.6 

9.63 

88.6 



160 

150 

Mutton 











Boiled, loan 

1 slice 

75 

23.18 

95.0 

3.38 

31.4 

. . . 


126 

168 

Chop, lean 

1 chop 

100 

22.60 

92.7 

4.60 

41.9 

. . . 

. . . 

135 

135 

Roast leg 

1 slice 

75 

18.75 

76.9 

16.96 

157.6 



234 

313 

Pork 











Chop 

1 chop 

70 

17.92 

73.5 

4.20 

39.1 



113 

161 

Ham, smoked, boiled 











as purchased 

1 slice 

33 

7.29 

29.9 

6.80 

63.2 



93 

291 

Turkey 









286 

285 

Roast 

1 slice 

100 

27.80 

1114.0 

18.40 

1171.1 



Veal 











Cutlet 

1 cutlet 

80 

22.85 

! 93.6 

. 1.14 

c 10.6 

i ... 

. . . 

104 

y 133 

Roast 

1 slice 

75 

21. 3J 

tj 87. S 

i l.OC 

) 9.S 

\ ... 


91 

'1 132 


■••From “Food Values,” 1911, Table II, by E. A. Locke, D. Appleton & Co. 

Unless otherwise stated the values are for food as prepared for the table. 

Abbreviations: a. = average, d, = diameter, h. = heanine. m. = medium, dsp. = dessertspoon, tbsp. 
» tablespoon, tsp. » teaspoon* 
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Pbepabed Poods — ^Edible Portion (Continued) 


Food Stuj’fs 


Quantity 


2. Fish 

Bluefish,. 

Cod 

Haddock 

Halibut 

Mackerel 

Smelts 1 fish 

Spanish mackerel, 

broiled 

Sturgeon, Russian cav- 
iare 1 h. tsp. 

Trout, brook 


Shellfish 

Clams, long 6 dams 

Clams, round 6 clams 

Crabs, hard shelled, as 

purchased 1 crab 

Lobster 

Oysters 6 oysters 

Oyster stew 4 oz* 


Wgt. 

Grama 


Protein 


Carbo- 

hydrates 


Grams Grams Grama 

nea ries 


ix-es ^ m oj S 

- - I •§ -S o 

Calo- 


100 25.00 106.2 4.50 41.9 148 148 

100 21.68 88.9 .27 2 5 1.58 6.6 98 98 

100 21.98 90.1 .36 3.3 3.63 14.9 108 108 

100 20.35 83.4 4.04 37.6 121 121 

70 11.73 48. 1 4.84 45.0 2.62 10.7 104 148 

14 2.23 9.1 .26 2.4 . 06 .2 12 85 


100 21.80 89.4 5.90 64.9 

10 3.00 12.3 1.97 18.3 

SO 10.57 43.3 1.17 10.9 


144 144 

.76 3.1 34 337 

.62 2.6 67 114 


150 12.90 52.9 1.5 14.0 3.00 12.3 79 53 

100 6.50 26.7 .4 3.7 4.20 17.2 47 47 

245 19.36 79.4 2.21 20.6 1.47 6.0 106 91 

105 17.22 70.6 1.89 17.6 . 42 1.7 90 86 

85 5.27 21.6 1.02 9.5 3.15 12.9 44 52 
124 6.07 24.911.06 102.9 10.53 43.2 171 138 


3. Soups 

Beef, home-made 4 oz. 

Bouillon, canned 4 oz. 

Consomm4, caimed ... 4 oz. 

Julienne, canned 4 oz. 

Tomato, canned 4 oz. 

Vegetable, canned .... 4 oz. 


5.28 21.6 
2.64 10.8 
3.00 12.3 
3.24 13.3 
2.16 8.9 

3.48 14.3 


48 4.6 1.32 5.4 

12 1.1 .24 1.0 

48 2.0 

60 2.6 

32 13.3 6.72 27.6 
60 2.6 


4. Dairy Products 
AND Eggs 

Butter 1 ball 


15 .15 .6 12.75118.6 ... ... 119 795 


Cream 
“Average” ... 


1 tbsp. 


Cheese 

Camembert 1 h. tsp. 

Dutch 2 scoops 

Promage de Brie 1 cu. in. 

Limburger 1 cu. in. 

NeuchatdL 1 cu. in. 

Roquefort 1 cu. in. 

’Koumiss wineglass 


20 .74 3.0 5.14 47.8 . 71 2.9 54 269 


20 4.20 17.2 4.34 40.4 68 290 

20 7.42 30.4 3.54 32.9 63 316 

20 3.18 13.0 4.20 39.1 .28 1.2 63 267 

20 4.60 18.9 5.88 54.7 . 08 . 3 74 369 

20 3.74 15.3 5.48 51.0 .30 1.2 68 337 

20 4.62 18.5 5.90 54.9 . 36 1.5 75 375 

130 3.64 14.9 2.73 25.4 7.02 28.7 69 63 
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Food Stuffs 


Dairy Prod. (Con.) 
Milk 

Buttermilk 

Skimmed milk 

Whole milk 

Whey. . . . 

Eggs 

Hens\ boiled 

Hens^, uncooked 

Hens', whites, boiled. . 
Hens', yolks, boiled. . . 

5. Vegetables 

Artichokes, French 

Asparagus, canned 

Beans: 

Butter 

String 

Beets 

Beet greens 

Cabbage 

Carrots 

Cauliflower 

Celery, uncooked 

Cucumber, uncooked.. 

Dandelion greens 

Mushrooms, uncooked 

Onions 

Parsnips 

Potatoes, boiled 

Squash 

Spinach 

Tomatoes, canned .... 
Tomatoes, uncooked . . 
Turnips i 

i 

6. Fruits | 
Fresh, as purchased | 

Apple 

Blackberries 

Cantaloupe 

Cherries 

Cranberries 


Quantity 

Wgt. 

Grams 

protein 

Pats 

Carbo- 

hydrates 

Total 

Calories 

Calories per 
100 Grams 


Grams 

Calo- 

ries 

Grama 

Calo- 

ries 

Grams 

Calo- 

ries 

1 glass 

218 

6.54 

26.8 

1.09 

10.1 

10.46 

42,9 

80 

36 

1 glass 

222 

7.55 

31.0 

.67 

6.2 

11.32 

46.4 

84 

37 

1 glass 

220 

7.26 

29.8 

8.80 

81.8 

11.00 

45.1 

157 

72 

1 glass 

203 

2.03 

8.3 

.61 

5 7 

10.15 

41.6 

56 

28 

1 egg 

60 

6.60 

27.1 

6.00 

55 8 



83 

169 

1 egg 

50 

6.70 

27.5 

5.25 

48.8 

• • • 


76 

169 

1 egg 

32 

4.16 

17.1 

.06 

.6 



18 

55 

1 egg 

18 

2.89 

11.8 

5.99 

56.7 



68 

376 

1 artichoke 

360 

6.48 

26.6 

.29 

2.7 

16.56 

67.9 

97 

27 


125 

1.88 

7.7 

.13 

1.2 

3.50 

14.4 

23 

19 

4 h. tbsp. 

80 

3.78 

15.5 

.24 

2.2 

11.60 

47.6 

66 

81 

2 h. tbsp. 

60 

.48 

2.0 

.66 

6.1 

1.14 

4.7 

13 

21 

2 h. tbsp. 

70 

1.61 

6.6 

.07 

.7 

6.18 

21.2 

29 

41 

2 h. tbsp. 

100 

2.20 

9.0 

3.40 

31.6 

3.20 

13.1 

54 

54 

3 h. tbsp. 

100 

.60 

2.5 

.10 

.9 

.40 

1.6 

5 

5 

3 h. tbsp. 

100 

.53 

2.2 

.17 

1.6 

3.39 

13.9 

18 

18 

2 h. tbsp. 

120 

1.08 

4.4 

.12 

1.1 

.48 

2.0 

8 

7 

3 small 
stalks 

55 

.50 

2.1 

.05 

.5 

1.43 

5.9 

8 

19 

8 thin 
slices 

50 

.40 

1.6 

.10 

.9 

1.65 

6.4 

9 

IS 

2 h. tbsp. 

100 

2.39 

9.8 

1.01 

9.4 

10.67 

43.8 

63 

63 

2 large 

45 

1.58 

6.5 

.18 

1.7 

3.06 

12.5 

21 

46 

1 onion 

100 

1.20 

4.9 

1.80 

16.7 

4,90 

20.1 

42 

42 

4 slices 

100 

.22 

.9 

.29 

2.7 

1.46 

6.0 

10 

10 

1 medium 

150 

3.75 

15.4 

.15 

1.4 

31.35 

128.5 

145 

97 

2 h. tbsp. 

100 

1.36 

5.6 

.82 

7.6 

13.60 

55.8 

69 

69 

2 h. tbsp. 

100 

2.10 

8.6 

4.10 

38.1 

2 60 

10.7 

67 

57 

2 h, tbsp. 

70 

.84 

3.4 

.14 

1.3 

2.80 

1.4 

16 

23 

m. size 

200 

2.40 

9.8 

.40 

3.7 

8.00 

S2.8 

46 

23 

2 h. tbsp- 

140 

.45 

1.8 

.08 

.7 

.91 

3.7 

6 

4 

a. size 

150 

.46 

1.8 

.45 

4.2 

16.20 

66.4 

72 

49 

3 h. tbsp. 

100 

1.30 

6.3 

1.00 

9.3 

10.90 

44.7 

59 

59 

melon 

465 

1.40 

5.7 

. . . 

. . . 

21 39 

87.7 

93 

20 

About 341-b. 

100 

.90 

3.7 

.80 

7.4 

15.90 

65.2 

76 

76 

1 cup 

100 

.40 

1.6 

.60 

5.6 

9.90 

40.6 

47 

47 
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Phbpaeed Foods — Edible Portion (Continued) 


Food STuffs 

Quantity 

Wgt. 

Grams 

Protein 

Pats 

Carbo- 

hydrates 

eS 

^1 

23 S 

.2 O 


Grams 

Calo- 

ries 

Grams 

Calo- 

ries 

Grams 

Calo- 

ries 

r® - 
^6 

O Q 

3 - 

Fruits, Fresh (Con.) 











Currants 

4 h. tbsp. 

100 

1.50 

6.2 



12.80 

52.5 

69 

69 

Grapefruit 

large 

300 

2.37 

9 7 

.60 

5.6 

30.27 

124.1 

139 

46 

Grapes 

1 bunch 

150 

1.60 

6 2 

l.SO 

16.7 

21.60 

88.6 

112 

74 

Gooseberries 

4 li. tbsp. 

90 

.90 

3.7 


. . . 

11.79 

48.3 

52 

56 

Huckleberries 

4 h. tbsp. 

100 

.60 

2.5 

.60 

5.6 

16.60 

68.1 

76 

76 

Lemon 

a. size 

130 

.91 

3.7 

.65 

6.0 

7.67 

31.4 

41 

32 

Orange 

a. size 

250 

1.50 

6.2 

.25 

2.3 

21.25 

87.1 

96 

37 

Peach 

a. size 

12S 

.64 

2.6 

.13 

1.2 

9.86 

40.4 

44 

34 

Pear 

a. size 

156 

.78 

3.2 

.62 

5.8 

19.81 

81.2 

90 

67 

Pineapple, edible port’n 

2 slices 

100 

.40 

1.6 

.30 

2.8 

9.70 

39.8 

44 

44 

Plum . 

a. size 

35 

.32 

1.3 

. . . 

. . . 

6.69 

27.4 

29 

81 

Raspberries 

3 h. tbsp. 

82 

.82 

3.4 

. . . 

, . . 

10.33 

42.3 

46 

56 

Strawberries 

4 h. tbsp. 

100 

1.00 

4.1 

60 

5.6 

7.40 

30.3 

40 

40 

Watermelon 

Large Slice 

300 

.60 

2.5 

.30 

2.8 

8.10 

33.2 

39 

13 

7. Bread, Crackers, 

ETC, 

A. Bread: 











Toasted 

4x2x}<i in. 

10 

1.15 

4.7 

.16 

1.6 

6.12 

25.1 

31 

313 

White, home-made. . . , 

3x4x^2 

37 

3.37 

13.8 

.69 

5.6 

19.72 

80.9 

100 

270 

B. Crackers: 











Butter 

d. 2 in. 

4 

.38 

1.6 

.40 

3.7 

2.86 

11 .7 

17 

427 

Graham 

3 in. sq. 

8 

.80 

3.3 

.75 

7.0 

5.90 

24.2 

34 

429 

Pretzels 

6 

.58 

2.4 

.23 

2.1 

4.37 

17.9 

22 

375 

Saltines 

2 in, sq. 

3 

.32 

1.3 

.38 

3.5 

2.06 

8.4 

13 

492 

Soda: 










Educators 

2 in. sq. 

3 

.97 

4.0 


. . . 

1.39 

5.7 

10 

333 

Uneeda biscuits .... 

3 in. sq. 

6 

.69 

2.4 

.65 

5.1 

4.38 

17.7 

25 

424 

8. Miscellaneous 











French dressing 

1 dsp. 

11 

; • • • 


8.00 

74.4 



74 

673 

9. NoN-ALCOHonic 
Beverages 
C offee or tea with c. 



! 


[ 






milk 

1 cup 

246 

2.06 

8.4 

2.50 

23.3 

3.12 

12.8 

45 

18 

Lemonades: 

Egg lemonade with 1 
egg, 2 tbsp. lemon 











juice 

1 1’ge glass 

314 

6.70 

27.6 

6.25 

48.8 

2.35 

9.6 

86 

27 

Lemonade with white 
of egg, 2 tbsp. lemon 











juice 

1 1’ge glass 

297 

4.10 

16.8 

.08 

.7 

2.36 

9.6 

27 

9 

Plain lemonade with 2 











tbsp. lemon juice. . . 

1 glass 

264 

1 


• • * 

. . . 

2.36 

9.6 

10 

4 
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Except at breakfast, where it is usually wise to allow a cup of coffee, 
the limitation of fluids in all forms at meals is advisable. It seems 
questionable if they have any significant effect on metabolism, but when 
taken with solid food, fiuids certainly tend to increase the quantity eaten. 
For this reason, and because they stimulate the appetite directly, soups 
are best excluded from a strict diet. An abundant quantity of fluid 
should be taken at other times, however, best at least two hours after, or 
not later than one-half hour before meals. Bedtime and on rising are 
also favorable times for free drinking of fluids. The frequent observa- 
tion of the specific gravity and quantity of the urine furnishes a suffi- 
ciently reliable guide as to the amount of fluid necessary. As a rule, 
1,500-2,000 c. c. of water or its equivalent in any form of liquid during 
twenty-four hours is sufficient, but this standard varies within wide 
limits, depending on the size of the individual, the type of life, the pres- 
ence or absence of certain complicating diseases, season of the year, and 
many other factors. Rarely, if ever, should the total fluids be red\iced 
lower than 1,000 c. c. per diem. The abundant consumption of liquids 
is especially indicated in those cases taking a large amount of protein 
food, in order to aid in the excretion of the products of nitrogenous 
metabolism. 

Alcohol when oxidized in the body yields a relatively large number 
of calories, and even in small amounts may add sufficient value to the diet 
to prevent satisfactory loss in weight. Those alcoholic beverages with 
a high content of alcohol or carbohydrates should under nearly all con- 
ditions be strictly forbidden. An exception is found in those patients 
who have habitually taken such beverages to excess, and in these it is best 
to permit a moderate quantity. If the weight is decreasing satisfactorily 
an occasional glass of claret or Rhine wine can be taken at dinner with- 
out interfering with the success of the treatment. ^ ^ x v 

Many patients suffer great deprivation from the restriction of the 
starchy foods, and especially bread. In such cases the substitution of 
bread made from gluten flour or one of the many proprietary breads 
poor in starch will often be found helpful. 


MECHAXiCAn Thbeapy 

Though of less value than the dietetic treatment, the^ employment 
of methods to increase the demands for energy with resulting increased 
oxidation of food is indispensable. This end is reached through 
a.d the choice of the particular ^sthod and 
it shall he used depend on many considerations. T''® ^"fXoht 
either heat or muscular work means the oxidation ^ 

drates in the food, and if these sources he inadequate, the “ 

well, and, therefore, acts advantageously in the reduction of we gh . 

53 B 
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further and still more important reason for the carrying out of this form 
of treatment is the henehcial iuHiicnce which exercise exerts on the gen- 
eral vitality, and especially on the muscular system [notably that of the 
heart. — Editor]. The oxidation of fat is always most active, and con- 
sequently, the loss in weight most rapid, in those whose general condi- 
tion of health is most nearly normal. It follows, then, that, in the well- 
developed and vigorous ohese, methods of physical treatment serve chiefly 
to increase the metabolism of fats and carbohydrates, while in the case 
of the debilitated the first consideration is the development of the body 
vitality through improvement in the functions of the internal organs. 
Careful employment of these methods makes it possible to bring about 
satisfactory results wuth less rigid restriction of the diet. 

Whatever the method used may be, the most careful attention must 
be given to the general health of the ])aticnt, especially to the condition 
of the circulatory system and kidneys. In case serious disorders of these 
organs be present, great harm may be done by their injudicious use. The 
same applies to nearly all other complicating conditions. In some in- 
stances it may be wise at first to use only dietetic treatment. The re- 
sponse to physical treatment varies in almost inverse ratio to the age; in 
those past middle life and in the aged the results are, as a rule, very 
unsatisfactory and often entirely negative. 

V. Noorden has emphasized the fact that physical therapy gives the 
best resxilt in those individuals in whom the obesity is due to the “retarded 
metabolism” rather than dietetic errors. As in the case of the dietetic 
treatment, constant care sho^ild be given to the minutest measures, for, if 
too strenuous or if the weight rccluetion be too rapid, there is always 
danger of loss of body albumin as well as of the body fat, with resulting 
loss of vigor. Eor short periods only it may at times bo advisable to 
use vigorous methods, but in general the rule may be laid dowir to begin 
with mild procedures, and to increase gradually as the condition of the 
patient and the response to treatment warrant. The observation of the 
effects on the patient is a far safer guide than any a priori estimation 
of how much can reasonably be given. 

iExercise. — Exercise is the most convenient of the physical measures 
used, and in the cases without complications the most effective. In the 
great majority of instances this form alone is sufficient. The inflixence 
of exercise in augmenting the metabolism is largely effected through stim- 
ulation of circulation, hence the special danger in the presence of circula- 
tory disorders, particularly high grade atheroma or cardiac insufficiency. 
Since the majority of obese subjects, either as a cause or a result of the 
condition, take comparatively little bodily exercise, it is almost always 
necessary to prescribe a definite graduated program. One occasionally 
sees cases, however, even among the corpulent, of undue physical exertion, 
most frequently perhaps among those who in the effort to reduce their 
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weight have resorted to very severe forms of physical exercise. Any form 
which is so severe as to be in the slightest degree exliausting leads, as a 
rule, if continued, to a depression of the general vitality. Cases of failure 
to reduce weight due to too much exercise are not uncommon. Because 
of this danger, it is my practice to discourage the participation in the 
most vigorous types of sports where the excitement of sharp competition 
leads to ■ unconscious excess in muscular exertion. Oertel especially has 
advocated systematic walking, graded as to time, rate, and degree of in- 
cline, "While useful in cases of weak heart, such a precise regulation 
in the average case is entirely unnecessary. Only general supervision 
of the actual exercise is, in the great majority of instances, all that 
is required. Preferably it should be in the open air and the particu- 
lar kind is a matter of indifference. I select that form which is most 
pleasant and easiest for the particular patient, whether it be walking, 
riding, climbing, competitive sports, provided they are not too vigorous, 
swimming, etc. Naturally the great majcJrity take up walking, and, as 
a rule, can very soon work up to a wallc of three-quarters to an hour each 
morning, and for a shorter period of time in the afternoon. Eor the 
average case this is sufficient, but in those with unusual vigor more is 
sometimes indicated. Deep breathing during the exercise contributes 
to its beneficial results. 

Three factors, then, are to be considered in regulating the form and 
degree of exercise: (1) the general strength and vitality of the individxtal, 
and especially of the heart; (2) complicating conditions, and (3) individ- 
ual habits and preferences. ,• .7 • ' 

Nearly every system of reduction cure gives some place to calisthemcs, 
and, undoubtedly, if conscientiously followed out, they are an aid. -Eew 
persons, in my experience, have the persistency to carry them, out with 
sufficient regularity to produce results. Where possible, it is wise to 
insist on a few of the more vigorous movements for a few minutes on 


rising and at bed time. , , * „.„;i 

Passive mechanical exercise, as with the Zander apparatiis, and - 
sistance movements afford a means of some importance, but it is se - 
dom possible to employ them with cases treated in their homes. These 
have the great advantage that they can be absolutely controlled, and are 
mainly uJcd in those cases of obesity with heart and other complica- 
Zis in which active exercise is contraindicated. They are especially 


in vogue in the health, resorts. 


iuro«=oa.A Tn mv hands massage has very frequently proved an important 
Massage. — m my nanus Ilia* & ^ J active exercise, 

adjunct to the general treatment, Through its action 

and, when the letter can he eatisfactonly^ 

in stimulating the circulation an r ^ ^ ^ degree local aeeumula- 

cxerts a considerable influence I^r^men of very sedentaiy 

tion of fat can be effectively treated by massage. 
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habits it is of great assistance. It is necessary that it should be very vigorous 
and done regularly at practically daily intervals. 

BCydeothebapy 

Eubner (15) found after a cold bath at 15“ 0. for fifteen minutes 
a decomposition of only 10.7 gi-ams of fat, which was increased to 19.7 
grams with cooling off and after effects, and calculated that a loss of 
one kilogram woxild require 100 such baths. Although in general the 
results of hydrotherapy appear comparatively flight, when taken in con- 
junction with exercise the benefits cannot be qucsti(me(l. Strasser (18) 
considers the various’ hydrotherapentic measures of some value, but chiefly 
important as preparatory to massage, v. Noorden (31) gives five in- 
dications for the use of hydrotherapy in the treatment of obesity, as 
follows: (1) to improve the condition of the skin; (2) to harden against 
colds and bronchitis; (t>) to increase the resistance of the nervous sys- 
tem; (4) to improve circulation, and (5) to aceek'rate the loss of weight. 
Through those results hydrothei'apeiitic measures undoubtedly exert a 
very niarke<l influence in building up the general vitality and stimulat- 
ing metabolism. Because of this indirect influence of procedures of this 
sort, they must ])e regarded as of some real value in the ju’ogram for 
the reduction of the obese. The more s])ecial measures can only be given 
in a specially equipped institution, but such sim])lo measures as cold 
baths may be carried out at homo very satisfactorily. 

Medicinai, Treatment 

This form of treatment is, on the whole, both unsatisfactory and un- 
necessary. Careful regulation of the. dit't and exercise with possibly the 
addition of massage and hy<lrotheraj)y are sufficient to reduce satisfac- 
torily the great majority of eases. The treatment of obesity is essen- 
tially better hygiene. Of the many drugs su gg ested, the majority have 
no noteworthy action and shouhl be uniformly discarded. Various iodin 
preparations at one time or another have enjoyed a considerable reputa- 
tion as fat reducers, but no convincing i)r(jof has yet appeared of any 
esjjecially favorable action, and no indications are present for their use. 

A large number of secret internal remedies and external applica- 
tions have been much advertised and are widely used by the laity. Hutch- 
ison (7) gives the analyses of a considerable number of these nostra. 
This report of his examinations gives no basis for their use. In the 
treatment of various complications, such as disorders of circulation and 
digestion, drugs may, of course, find an important place in treatment. 
Their indications and method of administration need not be discussed 
here. 
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Extracts of certain glandular organs have long heen known to exert 
a very marked influence on metabolism. Most important among these 
are the preparations made from the thyroid, which, probably through 
stimulation of the nervous system, lead to an enormous stimTilation of 
the metabolic processes. Thyroid extract has been so widely employed 
in reduction cures as to merit more than passing mention. Yorke-Davies 
(24), Wendelstadt (23), and Magnus-Levy (10) have shown that the 
administration of the thyroid gland in the obese leads to an increase of 
the oxygen consumption and carbon dioxid excretion. Somewhat later 
work on animals by Voit (22) proved the important fact that the in- 
creased metabolism following this method of treatment resulted in an 
increased oxidation of body protein, v. Moorden (20) believes this to 
be a sufficient contraindication to its use in reducing corpulcincy, and 
further states that the results mentioned above, while the rule, do not 
in all eases necessarily follow. He also lays stress on the fact that in 
obesity the thyroid secretion is diminished. 

Hoy ten (C) studied one hundred eases of obesity, and concludes that 
the action of thyroid extract in the young is nil, while the maximum 
results are obtained in adult females between the ages of thirty-five and 


forty-five. The last-mentioned author, together with many others, speaks 
warmly of the excellent effects obtained by the use of thyroid prepara- 
tions. In the majority of eases large doses unquestionably lead to un- 
favorable or even alarming symptoms, among them glycosuria, or true 
diabetes mellitus, vertigo, insomnia, digestive disturbances, palpitation, 
tachycardia, arythmia, and, rarely, to Graves’ disease. It is also true that 
the stimulation of metabolism is purely an artificial one, and therefore 


in no way affects permanently the body weight. If used, it should be 
given in small doses of one to two grains twice or three times daily, and 
very cautiously increased. 

In a few instances, in middle-aged women especially, I have observed 
excellent results follow the employment of this method as supplementary 
to the dietetic-mechanical treatment. As a rule, it is unnecessary', and 
should not be given, except in those rare cases where a strict regulation 
of diet and exercise fail to bring about a loss in weight. Good results 
in \vomen, especially those past the menopause, have been recorded, but 
the method lacks a scientific basis and is of very doubtful value. 

Gerhardt (4), Seuz (17), and others report good results from the 
use of sodium borate in doses of from .25 to .6 gram (gr. iv to^ 
three times daily, in conjunction with a dietetic regimen. Seuz in his 
series of six cases met with severe gastrointestinal symptoms in several. 
In general this method does not commend itself. 

"Many of the health resorts both in this country and Europe are well 
kno^TO for their treatment of obesity. The most frequented are : Marien- 
bad, Wiesbaden, Homburg, Carlsbad, Ems, Tarasp, Kissmgen, Vichy, 
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and Virginia Hot Springs. Tlic content of mineral salts in these waters 
is somewhat varied both in kind and amount. Nearly all excite increased 
peristaltic action of the bowels, leading to frequent evacuations. The 
obvious result of the purging is to jirevent assimilation of food and in- 
evitable depression of nutrition if continued. It is clear that such a 
method should be used with the greatest caution, and for only very short 
periods, lest general Aveakness, especially of the circulation, result. Anemia 
complicating corpulence is an absolute contraindication to the purging 
treatment. The plethoric type, on the other hand, do well under such 
measures, if not too vigorously pushed. 

Eor the average case of obesity withoitt serious complications treat- 
ment in a health resort is not to be recommended. The loss in weight is 
broxight about under conditions which are largely artificial, and the re- 
sults are frequently only temporary, since the treatment has not been 
directed to the end that the habits of life be altered. As a rule, the rate 
of loss in Aveight is unreasonably rapid. It cannot be denied that most 
excellent results are obtained in the health resorts, but it is imjiossible to 
separate the effects of the alkaline Avaters from other methods of diet, 
exercise, massage, and hydi’o therapy, Avith Avhich they are combined. 

It is Avell in the majority of cases to supplement the dictotic-niechan- 
ical treatment by the use of mild cathartic mineral Avators in some form. 
In fact, it often happens that in the beginning of treatment the restric- 
tion of certain foods leads to a marked diminution in the bulk of the 
residue in the intestines and resulting obstipation. This annoying condi- 
tion can generally be overcome by the regulation of the fruits and green 
vegetables in the diet, but it is often necessary to give cathartics at least 
for a time. 


Teeatment Aetee Redtjction 

In the majority of eases the permanency of the results obtained de- 
pends almost solely on the faithfxxlness Avith Avhich the regimen which 
brought about the loss in weight is continued. When the ])oint is reached 
at Avhich no further loss is desired, the total calories in the food xnay be 
materially increased withoxxt any significant gain in weight resulting, but 
the additional diet much be chosen Avith some cai*e. The treatment, if 
properly carried oxit, has by the time the redxietion of weight has taken 
place led to a more or less complete change in the ixiodo of life with 
reference to the diet and exercise. The patient should, withoxxt great 
self-denial, be able to abstain permanently from the articles of food Avhich 
have a particularly high fuel valxxe. With occasional supervision on the 
part of the physician the patient soon leaxais by daily observatixxns of 
the weight to regxxlate the choice of the kinds and amount of food to 
maintain the weight at a chosen level. Several hxxndred calories must 
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be added to the daily diet to prevent further reduction, and this will 
ordinarily suffice to satisfy the appetite, and I have frequently observed 
an. increase of from 800 to 1,000 heat units without any gain in weight. 
Likewise, a moderate degree of regular exercise must be systematically 
followed, though considerably less than during active treatment will 
suffice. 
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CHAPTER VII 


RACHITIS 
Isaac A. Abt 

The earliest contributions on the nature of rickets appeared in the 
middle of the seventeenth century. Rickets undoubtedly existed before 
this time, IhoTigh physiedans evidently did not recognize the disorder. 
About the year 1()20 attention was called to this condition; it occurred 
in such lai’ge numbers that it was considered epidemic in western Eng- 
land. 

The London Facility of INIedicine appointed a commission of three 
distinguished physicians, Glisson, Bate, and llcgernorter, to study the 
disease. As a result of the laboi's of this commission, and especially the 
distinguished contributions of Glisson, a new era was established in the 
recognition of this disease. The treatise published by Glisson covers 427 
pages and describes many illustrative cases. So accurately was this 
treatise written that its pathological and symptoniatological • descriptions 
are useful even to this day. 

The term “acute rickets” which was used by the older writers un- 
doubtedly refers to cases of infantile scurvy. Achondroplasia was for- 
merly described as a form of rachitis. We now know that it is a separate 
and distinct disorder. 

Geographical Distribution. — The regions most affected are those which 
are cool and cold and which are subject to sudden changes; it occurs more 
particularly in cities than in rural districts, ami is more prevalent 
in the densely populated tenement-house regions than in the better por- 
tions of the city. In the far north, as in Greenland, the disease is rare ; 
in the south temperate zone its occurrence is uncommon. It is rare in 
the sub-tropical regions, and is said not to occur in the tropics. It is 
reported that negroes in the tropics seem immune to the disease, while 
in their more northeim habitations they are particularly predisposed. 

Pathogenesis. — Eor many years ex])crimental work has been conducted 
to ascertain the etiological factors in the production of rickets. Feeding 
experiments upon animals with the various elements of food have been 
recorded in the literature of thirty years ago. In the most recent times the 
812 
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experimentation, lias been restricted, more to tbe effects of calcium metab- 
olism. The questions propounded have been, ‘^Does rickets result from 
giving too little calcium in the food or is the normal calcium content of 
the food not absorbed in sufficient amounts, or is it absorbed and are the 
bones not able to assimilate it in the normal manner ?” The results which 
have been obtained are not altogether uniform. If animals were fed on 
a calcium-poor food, or an acid food, or a combination of the two a dis- 
ease condition occurred which resembled rickets very markedly. 

Much investigation has been carried on in an attempt to prove that 
rickets is due to a perversion of the internal secretions. Many workers 
have been led to study the relation of internal glandular secretion to 
rickets; thus Stolt2aier in an elaborate investigation thought that the 
disease was due to a disturbed function of the suprarenal glands. Subse- 
quent research in clinic and laboratory has failed to corroborate this view. 
Similarly, perversions in the function of the thyroid and the thymus 
have been invoked to explain this disease, but the evidence has been alto- 
gether insufficient to explain the etiology. The i)arathyroid has been 
more recently subjected to experimental study. Animal investigation 
points to the fact that this glandular structure has some important func- 
tion in calcium metabolism, possibly in combining the calcium, thus 
leading to its retention in the body. When the gland is excised marked 
phenomena, such as tetany and convulsions, occur with striking regularity, 
though there is no conclusive proof that the parathyroid or its secretion 
plays a constant etiologic role in the production of rickets. 

"if we should attempt to prove that rachitis is caused by a primary 
deficit of calcium, then we might administer to animals food which is 
low in calcium to observe the effect experimentally. This has been done, 
and the results have shown that changes occurred which were similar to 
those in rickets, though when the bones were subjected to more careful 
chemical and microscopical analysis it was discovered that the disease 
wras not true rickets. This artificially produced disease has been desig- 
nated as pseudo-rickets, or, more properly, pseudo-rachitic osteoporosis. 
This condition represents the physiological reaction of an organism with 
healthy bone to a calcium-poor food. The bone substance is qualitatively 
normal and quantitatively deficient in amount. Therefore a deficit of 
calcium in the food cannot be the cause of rickets. 

The second point in consideration of the calcium factor leads to the 
following question : Granting that calcium^ is present in the food in suf- 
ficient quantity, does some failure occur in its absorption or is it too 
rapidly eliminated before absorption is possible ? In some ca^s it is con- 
ceivable that the calcium is ingested in normal quantity but is lo^ to the 
body on account of some defect of digestive function, or that it finds its 
way beyond the digestive tract, is brought to the bony tissues, and for 
some reason is not utilized by the bone and consequently must be excreted 
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by the organs of oliinination. Metaliolisni cxporinicnts seem to warrant 
the belief that caleinm is not absorbed or utilized by the bone beeauso of 
its failure to be retained in the body. This may be duo to a defect in 
digestion or to an inability of bone cells to combine in normal manner the 
calcium salts, as described above. It has been .shown by obscTvers that in 
some instances more calcium was eliminated from the body than was 
ingested, and these authors think that milk fat has an unfavorable influ- 
ence on the retention of both calciiim and magnesium. They believe that, 
on account of an excess of fatty acids in the intestine, thei’e is a com- 
bination of the fatty acids with the calcium and magnesium salts of the 
body, which loads to the formation of soaps which are eliminated as such. 
Birk, who has been carrying on this investigation, believes eonsecpiently 
that rickets is due to a primary disturbance of fat digestion. This 
hypothesis is not oti a firm foiindation, though if it could l>c ultimately 
proved that rickets de]>ends on some fonn of indigestion such an explana- 
tion would reconcile clinical data vrith scientific investigation, and would 
clear up many gaps in the knowledge of the disease. 

Rachitis occurs in children who are fed on many different kinds of 
foods, even breast milk. In nearly every ease of radiitis, irrespective of 
the kind of food, some evidence of indigestion is present for a prolonged 
time. 

The following hypothesis of Stiiltzner seems plausible and has been 
widely accepted as to the etiolog'y of rickets, namely, that the newly formed 
bone remains unealcifie<l because it is not in condition to be impregnated 
with the calcium which is brought to it in the body fluids. When the 
calcium is rejected hy the bone it miist be excreted, and it returns to 
the intestine, where it combines with the fatty acids to form soaps. If this 
is true it is necessary to believe the excessive formation of soaps is due 
to calcium seeking to be eliminated instead of being the result of an ab- 
normal fat digestion. 

Etiology. — ^Diseases which occur diiring the early period of life and 
which cause prolonged nutritional disturbances arc not infi’equently asso- 
ciated with rachitic manifestations. 

noteworthy among diseases associated with rickets is syphilis. Con- 
genital sj'philis is not, as Parrot thought, an invariable cause of rickets, 
hut it is known that some of the severest eases of rickets may oceiir in 
syphilitic children. Children suffering from whooping eongh, measles and 
its complications, prolonged anemia, are likely to become rachitic. 

It has already been said that rickets occurs more frequently in the 
city than in the country. City children who suffer from want of air and 
sunlight and are improperly housed are more likely to become rachitic 
than those who live under more favorable circumstances. It is a well- 
known fact that children who are rachitic and are removed to the country 
or to the seashore, or to the mountains, frequently show marked improve- 
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ment. Kellar has shown that children who lived on the shady side of a 
certain street wei’e more subject to rachitis than those who lived on the 
sunny side. 

Artificially fed children are more likely to become rachitic than those 
receiving maternal milk, though it is true that breast-fed children may 
be attacked by the disease. Xo one kind of food can be held responsible. 
It is not true, as has been supposed, that food deficient in fat is the cause 
of this condition, nor is an excess of carbohydrates or an excess of proteid. 
In the same measure, it may be assumed that overfeeding of fat in itself 
is not a cause. Any or all foods which lead to protracted disturbance of 
digestion, or disturbances of the metabolic function, particularly so far as 
the appropriation of calcium is concerned, are likely to lead to rachitic 
changes in the bones and the consec[uent disturbances of nutrition. 

Heredity — Although rickets has affected the fetus, due to the action 
of intrauterine causes, 'nevertheless the influence of heredity upon the 
production of this disease is doubtful. Peer has shown that mothers who 
had themselves been rachitic were likely to bear rachitic children, even 
though they had moved to regions where the disease seldom occurred. In 
the celebrated ease described by Elgood, where one woman bore children 
from three husbands, only those children were rachitic where the father 
showed distinct evidence of rachitic deformity. Ziegert made observations 
over a long period of years, and showed that in those families where the 
mothers had suffered from rickets the children were similarly affected, 
while in those cases where mothers were free from the disease the children 
remained free. It is a fact well known, in every American clinic at least, 
that certain classes of the population are more frequently attacked by 
rickets than others. For instance, the Italian and the colored children 
who visit the clinics of the cities are not only more frequently, but they 
are more severely, rachitic than any other nationality, independent of the 
method of feeding, whether artificial or natural. 

Prophylaxis. — Proper feeding is undoubtedly the most important fac- 
toi* in prophylaxis. There can be no doubt that a well-regulated breast- 
feeding is the most efidcacious plan in the prevention of rickets. It has 
been maintained, though it has not been proved, that long-continued lac- 
tation tends to cause the disease. Over-feeding, even of breast milk, is 
undesirable and likely to lead to chronic digestive disturbances. It has 
long been taught that the early supplemental feeding of starches and 
animal broths is contraindicated. There is, however, strong clinical evi- 
dence that if these supplemental foods are judiciously introduced into 
the feeding at ihe seventh or eighth mouth the child is more likely to be 
anti-rachitio than otherwise- There can be no doubt that rickets is ess 
frequent less severe in its manifestations if once established, and more 
readily cured if present if the patient can be kept out of doors to receive 
an abundant supply of fresh air and sunlight. There is no more efficient 
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plan of treatment than to advise a visit to the country or the mountains or 
the seashore. Fresh aii- and sunlight are sometimes more valuable than 
medicine in the Ireatiuent of this di.sorder. 

On account of the softness t>f the bony struetiu’os during the first 
stage of this disease, children should not be permitted to occupy the same 
position in bed for too long a time, nor should they be allowed to lie con- 
tinuously on their hacks with the oceipnt ])ressed on the pillow, because 
a long eoiitiiiuanee of the same position in. hod caiises pressure on the soft 
bony parts and is likely to lead to deformity and indentation, particularly 
of the occiput. 

It is also a matter of experience that rachitic infants who are held or 
carried continuously in the saine sitting position are likely to suffer from 
spinal eurwaturcs. The imsition of the infant should bo changed fre- 
quently from one arm 1o anolhoi*, and the buck and head should be well 
supported. For the same reason, rachitic babies should not be allowed 
to walk or stand too soon on account of the danger of j)roducing curvature 
of the lower limbs. 

The bathing of infants suffering from rickets is of thera 2 )cntic value. 
Salt baths are beneficial in those child luui who i^erspire jirofusely, and 
frequently childi*en arc sent to saline bath resoris, where they receive 
benefit from the out-of-door life and, possibly, the baths themselves. 

TREATBIENT 

Dietetic Treatment. — It is difficult at this writing to pronounce the 
final word on the dietetic treatment, though in a general way it may be 
said: 

(1) The food should be ada]ited to tlie ability of the infant to di- 
gest without giving rise to intestinal jjuti’cfaction or fermentation. (2) 
Over-feeding should he avoided, aiul us a rule five meals, at the most six, 
should he given daily. Animal broths, beef jiiico, orange juice, and 
vegetable broths should be given early, in some instances as soon as the 
sixth month. In severe cases of refractory florid rickets the animal broths, 
particularly veal broth, may ho given in earliest infancy. 

The interval between feedings .should he at least three hours. In many 
instances a four-hour interval is still better. It seems jdausible that long 
rests between feedings favor more eomidete digestion and assimilation. 

Experiments have not jiroved that sterilized milk is ea]>able of pro- 
ducing rickets. There are some foremost clinicians who Mieve that 
boiled milk is eajiahle of producing the dis(*ase. E%’cn in the latter in- 
stances the evidence is insufficient. Xc^vcrtludcss, one may begin early, 
say the fourth or fifth month, by fortifying the milk feeding with orange 
juice, beef juice, and, in some instances, aiximal and vegetable broths. 
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Clean, fresh unboiled milk properly diluted is preferred the majority 
of physicians. Clinicians are almost unanimous in condemning as rickets 
producers the long-continued use of condensed milk, dried milk, and 
some of the proprietary foods which are diluted with water and ready to 


serve. 

Medicinal Treatment. — Chickens, rabbits, and other animals to whom 
phosphorus in an elementary form was administered showed a sclerosis of 
the bony tissue. Eollowing this observation Wegner administered phos- 
phorus to children who were suffering from rickets. Kassowitz, after 
many years of clinical and histological study, has insisted that phosphorus 
in minute doses is the most valuable drug in the treatment of rickets. 
Jacobi, who recognizes the virtue of phosphorus, or phosphorated oil, has 
pointed out that phosphates are of practically no value in the treatment of 
rickets. 

It has been shown that phosphorus combined with cod-liver oil favors 
the retention of calcium. Whether this indicates that it favors the activi- 
ties of calcium metabolism is not known. The empirical evidence in 
favor of the use of phosphorus as phosphorated oil, or its combination with 
cod-liver oil, more than justifies its employment. The various prepara- 
tions of calcium, whether iu the form of lime water, or phosphates or lac- 
tophosphates, are certainly of no value. Ood-liver oil alone is of doubtful 


value. 

Treatment of Florid Rickets, or the Early Oases — Yerj frequently the 
first symptoms occasioned by the disease are great restlessness and sweat- 
ing. The child tosses its head and rubs its occiput on the pillow until 
the hair is literally worn off. With these symptoms there may he asso^ 
eiated gastrointestinal or bronchial disorders. These symptoms are fre- 
quently" overlooked, the mother as well as the medical attendant attribut- 
ing them to dentition, which is supposed to be in progress. Shortly after 
the development of these symptoms if the head be carefully examined, 
especially before the sixth month, the condition which is described as 
crLiotabes may be observed. Craniotabes is that condition which was 
first described by Elsasser. It is characterized by softness and a parch- 
ment-like compressibility of the cranial hones, particularly of certain 
areas in the occipital region. In extreme cases the bony structures form- 
ing the borders of the anterior fontanelles are soft and readily ’ 

as are also the bony margins of the sutures. These cases if prompt 
recognized and vigorously treated by instituting a re^me of diet and 
hygiene such as has already been outlined, are favorably in uenc 
of th. dtoa./iB Bhort. If fte disease o™.b 
that is after the sixth month, craniotabes is rare. The extensive 
changes in the structure of the bone, such as bony 

tion oi bosses of the cranial bones, are more common after the J / 

It is Tthese cases that the phosphorus treatment is especially mdi- 
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catecl. The oleuui. pli<)S]>lioratuui, each luhiiiu of which, reiircsoiits 1/100 
of a grain, may Ik* given in one-half lo one-drop doses three times daily, 
diluted ill cod-liver oil or a small jiortiou of milk. 

Phosphorus trc'atment must he continued for a long time in order 
to produce results. Frequently, under this treatment, walking is facili- 
tated, the teeth aji^iear earlier, and the anemia becomes less. The treat- 
ment, too, has a favorable etfeet on the spasms of the larynx, the head 
sweating, and the convulsions. 

The treatment hy organotherapy, such as the use of the thyroid, the 
thymus, and the suprarenal gland substances, has been used only to be 
abandoned, since these* remedies have proved themselves absolutely worth- 
less in the treatment of this disease. 

The Blood. — A largo pro])ortion of rachitic children are anemic. In 
the milder cases, however, the blood elianges are not cotistant. In the 
severer cases attended with enlargement of the lymph nodes and sjdeen 
there is lenkoeytosis. In these cases the reds are somewhat diminished. 
The administration of iron, small doses of arsenic, and the use of beef 
juice and gi-een vegetables ai*e indicated. 

Respiratory and Intestinal Disorders. — Eachitic children are ]>artimi- 
larly liable to disturbances of the respiratory tract and the intestinal or- 
gans. The treatment of these conditions does not differ materially from 
the usual routine measures adopted for such diseases. Eachitie cliildren 
show low resistance and offer unfavorable prognosis in many of the acute 
infections, particularly those attacking the respiratory system. 

Glandular Enlargement. — The lym])h nodes may onlai*ge in this dis- 
ease in the peripheral locations us well as in the. hr<mchial, tracheal, and 
niosentoric regions. Sometimes the bronchial glands can he diseovered hy 
percussion of the intrascaptilar or e])ist.ernal regions, where they ])resent an 
area of duluess. This is particularly true if the ciilargoment is extensive. 
We are accustomed to think of the bronchial glands as being enlarged as 
a result of tuberculous infection. While this is true in most eases, nevei*- 
theless bronchial infections, nontuberculous in character, are not infre- 
quently associated with rickets. Where enlargement of the glands occurs 
syrup of iron iodid, cod-liver oil, syrup of hydriodic acid, or the iodids of 
potassium or sodium are useful. 

Muscular Weakness. — ISIassagc applied intelligently exerts a favorable 
influence on affected muscles, which are usually relaxed and remain in- 
active. The massage must he performed hy one w'ho has considerable ex- 
perience, and the over-zealons operator who is acenslomed to treat, adults 
must modify her operations and develop a special technique of a gentle 
character suitable in the treatment of young children. 

Deformities. — The rachitic deformities occurring in hones require spe- 
■ cial consideration aside from the medicinal, dietetic, and hygienic treat- 
ment which have already been referred to. A beginning kyphosis or sco- 
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hosis may be prevented, especially if the muscles of the back are relaxed, 
by avoichng holding the child continuously in one position. It is better 
that such patients be changed from oue arm to another, as has already 
been stated, and that the bed be so arranged that the mattress remains 
smooth without depressions or elevations. In the same waj^, the child 
should not be allowed to lie continuously on one side. If the extremities 
show deformities during the early stages of rickets, while the bones are 
still soft, light splints may be applied. As a matter of fact, orthopedic 
treatment is not called for in the early cases. The consensus of opinion 
among all surgeons at the present is that, as the muscles contract and 
undergo permanent development, the bony deformities tend to correct 
themselves spontaneously, even as late as the fourth or fifth year. 

Nervous Complications.- — At the present writing rickets and the spas- 
mophilic disorders are not considered in the same chapter by most authors. 
Nevertheless, the spasmophilic group — convulsions, tetany, and laryngis- 
mus stridulus and rickets are so intimately associated that the writer 
believes that spasmophilia bears the same relation to rickets as effect does 
to cause. 

Convulsions, or infantile eclampsia, occur with great fre(iuency during 
the early or florid rickets. Probably the most frequent cause of convul- 
sions during the first year of life is rachitis. The eclampsia which is so 
commonly supposed to .be caused by dentition is in most instances due to 
rickets. The condition is frequently associated with a softness of the 
skull bones, particularly in the occipital region, the so-called craniotabes. 
The convulsions themselves are best treated by the use of bromids (2 to 
5 grains) and chloral (1 to 3 grains) for their immediate effect, and phos- 
phorated oil combined with the hygienic and dietetic treatment for the 
underlying rachitic disorder. 

Tetany is characterized clinically by contractions of muscle groups 
which are painful. They may be intermittent or continuous. The condi- 
tion is recognized by the over-excitability of the peripheral nerves. The 
Chvostek symptom is elicited by gently tapping the face over the distri- 
bution of the facial nerve, particularly over the malar bone. If the sign be 
positive then a rapid twitching occurs in the region of the muscles supplied 
by the nerve. 

Trousseau’s sign consists of making pressure in the bicipital groove 
above the bend of the elbow. If the sign be positive the fingers contract 
and a}>proach one another, single flexion occurs at the wrist, and the hand 
assumes the position which is spoken of as the “obstetrician hand, ^ be- 
cause of its resemblance to the position which the hand of the obsteti’ician 
assumes when performing obstetrical manipulations. The tendon reflexes 
are increased and the increased electrical excitability of the nerves is 
shown when one pole of the galvanic current is applied over a nerve trunk ; 
markedly increased contractions occur in response to relatively weak cur- 
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eiits. The treatment for this condition, like the treatment of general eon- 
ulsions mentioned above, calls for the use of sedatives, i>hosphorus therapy^ 
.nd general hygienic treatment. 

Laryngismus stridulus, which is so frequently associated with the 
lervous phenomena of rickets, is a disease symptom which alfects the little 
)atient suddenly. He becomes at once pale, respiration seems to cease, 
condition of apnea results, which lasts for a fraction of a minute, and 
his is followed by crowing inspiration. During the period of apnea 
yanosis may be intense. This condition may occur during the sleeping 
lours, but occurs more eoinmonly when the child is awake. It may be 
.tteiided with convulsions; indeed, this condition is associated so fre- 
[ueutly with rickets that it may be considered to stand in an etiologic 
elation to it. It oeciirs more commonly during that period "when cranio- 
abes is present, and seems to bear a special relation to the craniotabes of 
ickets. These cases arc best treated by follo%viug out the general line of 
reatment already indicated for rickets. The* laryngeal s])asm itself should 
)e treated by employing various antispasmodics, sodium broniid in large 
loses, to 5 gTains for a child one year or less; chloral by rectum to 
1 gi'ain), and antipyrin internally iii doses from to 1 grain; codcin in 
ninute doses (1/00 to l/oO of a grain). In those cases in which general 
ionvnlaions occur the iidiulation of chloroform must sometimes be re- 
lorted to. In the severer easels intubation and even tracheotomy have been 
Derformed, though these cases arc usually fatal. 
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Abortive treatment of syphilis, 37(5. 

Abuams, (iou!>U‘ <*an*ent niotluxi of colonic 
fluHbing sugg<\sto(i hy, in intestinal auto- 
intoxient ion, (574; on use of purgatives 
in trealiiK^nt of intestinal autointoxica- 
tion, t)7i. 

Ahh<’ksh, of the livi‘r, as complication of in- 
fluenza, 190; of tlu‘ Itmg, as a complica- 
tion of piuannoniii, 2t)l; pretracheal, as 
a c*oinpHcation of diphtheria, 279; 
tulHTCulotis, as a <*onii>lication of tuber- 
culosis, oOl). 

“Abscess fixation,^’ in treatment of pneu- 
monia, 240. 

Acetaniild, tisc* of, ohiections to, in influ- 
enza, 1S7; t<i relieve pain, in acute 
rlammatism, 3(K); in Rocky Mountain 
fev(‘r, 0(50, 

A<'ktonk BonxKH, t<‘sts for, 732. 

Acetphenetidin. I^henacetin, 

A<’HAnMK, ri‘port by, of organism found in 
acut<‘ rluaimatism, 293. 

AiuioNDUoeuAstA, Sr2. 

A<rn>(>sis, niAHKTir. See Diabetic acidosis. 

A<rnA.ND, tabulation by, of dates for appear- 
an(*<‘ of eruptions and complications fol- 
lt>wing va(*cination, 80, 

Aconite, use of, in pneumonia with abnor- 
mally high blood pressure, 255. 

Aconitin, use of, in tetanus, 348. 

A<'TINOMV<nCS BOVIS, 359. 

AoTiNOMvrosxs, 359; organism causing, 
359; treatment of, 360. 

Actual cautery. See Cautei*y. 

Adkxitis, accompanying glandular fever, 
576. 

Adbxitis, cervical., as a complication of 
diphtheria, 277; as a complication of 
scai-let fever, 131. 

Adenoids, removal of, a factor in prevention 
of acute rheumatism, 296. 

Adirondack Cottage Sanatorium, plan 
of admission to, 471. 


Adrenalin, use of, hypodermically or by 
hypodermoclysis, in the asthenic form 
of measles, 153; in cardiac toxemias of 
pneumonia, 252; in cardiac weakness of 
scarlet fever, 127; for control of hemor- 
rhage in tuberculosis, 500; for control of 
hemorrhage in typhoid fever, 20; in 
septicopyemia, 291. 

Adrenalin, use of, by intravenous injection, 
in pneumonia with cardiac toxemia, 252. 

Adrenalin, use of, as spray, for “colds ac- 
companying tuberculosis, 508; in the 
hemorrhagic form of measles, 155; in 
otitis media complicating scarlet fever, 
131. 

Adrenalin, use of, for stomach lavage in 
gastric hemorrhage, 156. 

Adrian, isolation of influenza bacillus by, 
190. 

.^scuLus HiPPOCASTANUM. See Horse- 
chestnut. 

^scuLUS PAVIA, See Buckeye. 

Afebrile pneumonia. See Pneumonia. 

Affusion, cold, use of, in delirium tremens, 
606. 

Agar-agar, use of, in constipation accom- 
panying tuberculosis, 505. 

Agglutination reaction, diagnostic value 
of, in bacillary dysentery in diagnosis be- 
tween typhoid and paratyphoid infec- 
tions, 642. 

Agrostbmma githago. See Corn cockle. 

Air bath. See Bath. 

Aitkbn, on mortality from small-pox before 
and after vaccination, 93. 

Alcohol, action of, in diabetes, 744, 757; 
action of, in obesity, 805; oxidation of, 
in body, 783; tolerance for fats in- 
creased by, 738; use of, as food, 602. 

Alcohol, contraindications to use of, in 
chancre of lips, mouth, or tongue, 425; 
in gout, 698; in intestinal autointoxica- 
tion, 677; in syphilis, 369. 
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Alcohol, local use of, in small-pox, 49. 

Alcohol, therapeutic use of, in asthenic type 
of measles, 152; in bacillary dysentery, 
227; in barbel cholera, 044; in cerebro- 
spinal meningitis, 214; in delirium tre- 
mens, 603, 607; in diphtheria, 276; in in- 
fluenza, 90; in night sweats of tubercu- 
losis, 505; in Pasteur treatment of 
rabies, 330; in pneumonia, 229, 230, 
255; in imeiimonia of alcoholics, 258; in 
pneumonia complicating influenza, 192; 
in Kocky Mountain fever, 566; in scarlet 
fever, 127; in sept icop^^emiii, 290; in 
smaU-pox, 47; in troat-ment for alcohol- 
ism, 598; in tuberculosis, as food, 558; 
in tuberculosis, as a tonic, 504; in ty- 
phoid fever, 14, 23, 26. 

Alcoholics, pnhxtmonia in, 258. 

Alcoholism, *587; acute form of, 588; acute 
hallucinosis due to, 60S; atropin and 
strychnin treatment of, 595, 596; chronic 
form of, 590; delirium tremens due to, 
601; diet in treatment of, 596; dipso- 
mania and, 591, 601; disease in causa- 
tion of, 590; heredity in caustilion of, 
590; hygienic measures in treatment of, 
599; hypnotic suggestion in treatment 
of, 600; intestinal autointoxicjation asso- 
ciated with, 683; Kecley gold cure for, 
600; Lambe^'•t^s method of treatment for, 
597; McBride^s method of treatment 
for, 595; nerv’^ous strain in the causation 
of, 590; periodic, 591; prophylaxis 
against, 592; social customs as a pre- 
disposing cause of, 590; Town's specific 
treatment of, 597; treatment of, in gen- 
eral, 593; treatment of, in a sanatorium, 
594; types of, 591 ; variet ies of, 587; wood 
alcohol poisoning and, 609. 

Alimbntaby glycosuria. Sec Glycosuria. 

Alkalies, administration of, before surgical 
operations in diabetes, 769; use of, in 
diabetic acidosis, 756; use of, in dia- 
betic coma, 757. 

Alkaline disinfectants, value of, in disinfec- 
tion for tuberculosis, 452. i 

Alkaline drinks, use of, in acute phosphorus 
poisoning, 628. 

Alkaline mineral waters, use of, in acute ar- 
ticular rheumatism, 298; in chronic 
gout, 703; in intestinal autointoxica- 
tion, 677; in pneumonia of diabetics, 
269. 


Alkaline sprays, use of, in local treatment of 
pharyngeal (‘ough, 495. 

Alkaline treatment, us(' of, in acute rheuma- 
tism, SO. 

Alkaline wash, use of, in laryngeal t.ubercu- 
losis, 493. 

Alkaloids, solanaceous, use of, in treatment 
of mori)hinism, 620. 

Almateina, use of, for diarrliea in pellagra, 
662. 

Aloin, belladonna, and strychnin, pills of, 
as a laxative after lu^inorrliago in pul- 
monary tiil>erculosiH, 501. 

Alopecia, syphilitic, local treatment of, 
428. 

Alum, external use of, in snuill-pox, 49; in 
varicella, 112. 

Aiypin anesthesia, use of, in troatinent of 
bile by rabid animal, 33(). 

Amanita Must^AUiA, (>48. 

Amanita phalloidks, (>48; poisoning by, 
649. 

Amanitotoxin, 640. 

Amenoriuika, as a symptom of tuberculosis, 
507. 

America, introduction of vaccination into, 
61. 

Ammonia, aromatic spirits of, use of, in 
bronchopneumonia complieat ing influ- 
enza, 192; in dull ac<*ompanying first 
stage of ])neumoniii, 254; in scarlet 
fever, 128, 

Ammonia water, locsal us(' of, in itching 
complicating diabetes mellitus, 764. 

Ammonium chlorid, use of, in bronchitis 
complicating influenza, 192; in broiudio- 
pneumonia complicating influenza, 189; 
in lobar pneumonia to ki'cp the urine 
alkaline, 284; in i)ulnu)nary tuberculosis 
to loosen expectoration, 498. 

Ammonium iodid, use of, in syphilis, 409. 

Amputation, ciuestion of, in diabetic gan- 
grene, 770. 

Amusements, as a factor in the treatment 
of tuberculosis, 488. 

Amyl nitrate, use of, in pulmonary tuber- 
culosis to control hemorrhage, 500; in 
tetanus, 348. 

Amyloid degeneration, due to phosphorus 
poisoning, 630, 

Anaphylaxis, associated with gastrointes- 
tinal intoxication 682; as explanation of 
affinity between the skin and putrefac- 
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tiv(' stihst;uic.t\s,r)S2; followinj^ antitoxin 
of (liphtluTiii, 271. 

Anemia, as a ronipli(^a(ioii of acute rheuma- 
tism, ;{()3; as a predisposing cause of 
racdiit is, SI 1; as a symptom of tuberculo- 
sis, 507, 

Anemias, asscxaati^d witli intestinal auto- 
intoxi<»atiou, tiSO, 

Anesthesia, general, danger of, in diabetic 
patients, 7t>9, 

Anesthesia, local, iKlvantagcs of, in diabetes 
nudlitus, 770. 

Anesthesia, nitrous-oxid-oxygen, advan- 
tages of, in diabetes mellitus, 770. 

Anuin’a, svPHiLiTie, I(X‘al treatment of, 426. 

Anujn dyes, food ])()isoning due to, 634. 

Animal oiiiJA.NisMs, food poisoning due to, 
() 3 1 . 

Anisated liquor ammonii, use of, as an ex- 
pend orant. in pneumonia of children, 
257. 

Anorexia, us a s^unptom of tubex*culosis, 
504, 

A.nthuax, 330; bacteriology of, 330; immu- 
ni/iation agjiinst, 331; mortality from, 
aiTeeted by serum treatment of, 332; 
prophylaxis in, 330; scrum treatment of, 
331; sourct's of infection in, 330; trans- 
mission of, J>30. 

Antianthrax serum, 331; combined method 
of using, 331; mode of action of, 332; 
mortality iif anthrax alTectod by use of, 
332; prodiKd ion of, 331 ; technique of, 332. 

Antidiphtheritic serum, use* of, in treatment 
of whooping-cough, 170. 

Antiinfiuenza serum, 194, 210. 

Antimeningitlc serum, us<* of, in cerebro- 
spinal meniiuins, 200; dose of, 205; 
frequt‘ncy of administration of, 206; 
indications for UvS(' of, 204; nature of, 
2{)f); te(dini<iu<‘ of administration of, 
205; treatment of chronic cases of cere- 
bn )spinal in<‘iungit is with, 209 ; t reatment 
of n^sistant caises with, 208; treatment of 
prolongtnl <‘ases with, 207; treatment of 
relaps(‘s with, 207. 

Antipneumococcus serum, 23S; dose of, 
240; propliylactic uses of, 240; thera- 
peutic results of, 239, 240. 

'Antipyrin, ust‘ of, in a<mtc gout, 703; in 
acute* pidymyositis, 685; in acute rheu- 
matism, 300; in the asthenic form of 
xneash\s, 154; in diabetic neuralgia and 


neuritis, 766; in laryngismus stridulus 
complicating rachitis, 820; in measles, 
150, 151, 152, 153; in mumps, 170; in 
neuralgia complicating acute rheuma- 
tism, 304; in Rocky Mountain fever, 
565; in scarlet fever, 126; in small-pox, 
47; in varicella, 111, 113; in whooping- 
cough, 181, 

Antipyrin, hypodermic use of to relieve 
muscular pain in Weil’s disease, 573. 

Antirabic serum, 339. 

Antiseptics, intestinal, use of, in enterocoli- 
tis complicating measles, 160; in in- 
testinal autoinoculation, 674; un- 
satisfactory in chronic stage of bacillary 
dysentery, 328. 

Antistreptococcic serum, injection of, for 
control of hemorrhage in hemorrhagic 
measles, 155; in scarlet fever compli- 
cated by sepsis, 128. 

Antitoxic serum, use of, in meat poisoning 
due to Bacillus botulinus, 639; use of, 
in whooping-cough, 183. 

Antitoxin of diphtheria, use of, in 
diphtheria, 269; in laryngeal complica- 
tions of measles, 157; in pneumonia, 
240; in typhus fever, 37. 

Antitoxin of tetanus, 344; administration of, 
in doubtful cases, 351; dose of, 346; 
mode of administering, 345; results of, 
350; rules for use of, 350; single or 
double doses of, 346. 

Antitoxin treatment of diphtheria, 269; 
anaphylaxis following, 271 ; dose of anti- 
toxin in, 269; eruptions following, 271; 
indications for employing, 267 ; mode of 
injecting, 270; in post-diphtheritic paral- 
ysis, 278; site of injection for, 270. 

Antituberculosis societies, work done 
by, in prevention of tuberculosis, 451. 

Antituberculosis work, 440; in Den- 
mark, 442; in the District of Columbia, 
444; in England, 440; in France, 442; in 
Germany, 441; in Ireland, 441; in 
Massachusetts, 445; in Michigan, 446; 
in New Jersey, 446; in New York City, 
447; in Pennsylvania, 446; in Scotland, 
440; by societies, 451; in the United 
States, 443. 

Antityphoid vaccination, 3; objects of, 
6; results of, 4; use of sera in, 7; tech- 
nique of, 6; use of, in typhoid car- 
riers, 6, 
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Antivaccination agitation, 104. 

Antizbists, 657. 

Ape-pox, 56. 

Apomorpliin, use of, in acute alcoholism, 
589; in chronic alcoholism, 505; in dip- 
somania, 601; in poisoning from mus- 
carin, 648. 

Appendicitis, chronic catarrhal., asso- 
ciation of, with habitual constipation a 
cause of autointoxication, 678. 

Applications, cold, use of, in cerebrospinal 
meningitis, 213; in endocarditis compli- 
cating pneumonia, 261; in glandular 
fever, 576; in laryngeal <iomplicat ions of 
measles, 157 ; for laryngotracheal cough, 
in measles, 152; in measles, 150, 154; in 
pneumonia, 232. 

Applications, hot, use of, to relieve brachial 
neuritis accompanying diabetes melli- 
tus, 766; to relieve muscular cramp, 689. 

Aret.5DUS the Cappadocian, description of 
diabetes mellitus given by, 717. 

Argentine, trial of antianthrax sera in, 
332. 

Argyrol, use of, in pellagra, 662. 

Aristol, use of, as dusting powder in gan- 
grenous chancre, 423; as dusting powder 
in mucous patches upon the genitalia, 
427; in papular or tubercular tertiary 
lesions of syphilis, 426; in suppositories 
for rectal chancre, 424. 

Arneth’s neutrophilic blood picture, 
as guide to dosage of tuberculin, 520. 

Aromatic spirits of ammonia. See Ammonia. 

Aronson’s antistreptococcic serum, use of, 
in scarlet fever, 128, 

Arsacetin, use of, in diabetes insipidus, 777; 
in pellagra, 661. j 

Arsenic, use of, in convalescence from in- j 
fluenza, 196; in convalescence from j 
pneumonia, 262; in prevention of scarlet j 
fever, 123; in treatment of anemia in ? 
tuberculosis, 507; in treatment of 
diabetes mellitus, 759; in treatment of ■ 
morphinism, 620; in treatment of pel- ; 
lagra, 659; in treatment of rachitis, 818; 1 
in treatment of syphilis, 411. 

Arsenic, organic preparations of, use of, in 
syphilis, 412; in tetanus, 350. 

Arsenic trioxid and atoxyl, use of, in treats 
ment of pellagra, 659. 

Arsenical poisoning, as an effect of 
arsenobenzol in syphilis, 414, 


Arsenobenzol, use of, in diabetes insipidus 
with syphilitic taint, 777; in diabetes 
mellitus associated with syphilis, 768; 
in kala-azar, 660; in pellagra, 661; in 
syphilitic arthritis, 306. 

Arsenobenzol, use of, in syphilis, 412; 
action of, 414; comparison of, with 
mercury, 413; contraindications to, 
414; dangers of, 414; early history of, 
411; in hereditary syphilis, 433; intra- 
muscular injections of, 415; intrave- 
nous injections of, 415; local, 421; modes 
of employing, 415; in pregnancy, 433. 

Arsenophenylglycochol, use of, in hydro- 
X)hobia, 343. 

Arthritis, as a complication of scarlet 
fever, 132; connection of, with intes- 
tinal autointoxication, 680. 

Arthritis, atrophic, 707; treatment of, 
710. 

Arthritis, chronic gouty, 710. 

Arthritis deformans and chronic rheu- 
matism, 707; atrophic arthritis, 707; 
chronic gouty arthritis, 710; diet in 
treatment of, 711; drugs in treatment 
of, 713; hydrotherapy for, 712; hy- 
gienic measures in treatment of, 711; 
hypertrophic arthritis, 708; infectious 
arthritis, 709; spondylitis, 710; static 
ailments, 709; StilFs disease, 710; surgi- 
cal treatment of, 714; therapy in, 710; 
toxemic arthritis, 709. 

Arthritis, gonococcic, 306; Bier’s method 
of treating, 307; treatment of, in gen- 
eral, 307. 

Arthritis, gonorrheal. See Arthritis, 
gonococcic. 

Arthritis, hypertrophiC; 708; treatment 
of, 710. 

Arthritis, infectious, 709; surgical treat- 
* ment of, 714; treatment of, in general, 
710. 

Arthritis, syphilitic, 306. 

Arthritis, toxemic. See Arthritis, infec- 
tious. 

Arthrosia podagra. See Gout. 

Artificial feeding. See Feeding. 

Artificial pneumothorax. See Pneu- 
mothorax. 

AwSpergillus plavescens, as cause of 
pellagiu, 658. 

Aspergillus pumigatus, as cause of pella- 
gra, 658, 
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Aspiration, in diagnosis of empyema ac- 
companying tuberculosis, 507; for relief 
of pleural effusion accompanying tuber- 
culosis, 507; for relief of pneumothorax 
in tuberculosis, 507. 

Aspirin, use of, in acute gout, 703; in acute 
rheumatism, 300; in acute scarlatinal 
arthritis, 305; in ''colds’^ accompanying 
tuberculosis, 608; in diabetes mellitus, 
700; in influenza, 187; in measles, 151; 
in neuralgia complicating acute rheu- 
matism, 304; in pneumonia, 226; in 
polymyositis, 685; in Rocky Mountain 
fever, 504; in septicopyemia, 291; in 
Weirs disease, 572. 

Astringents, xise of, in diarrhea of pellagra, 
()()2 ; in enterocolitis complicating measles, I 
160; in hemorrhagic form of measles, 
154, 155; in stomatitis of pellagra, 662; 
unsat isfa<4ory in chronic stage of bacil- 
lary dys(*nt,ery, 328. 

Atophan, use of, in acute gout, 702. 

Atoxyl, hypodermic administration of, a 
ne(»essity, 6()0; oijtic nerve atrophy from 
xiso of, GOO; use of, in pellagra, 659; 
use of, in syphilis, 412. 

Atoxyl and thioglycocholic acid, use of, 
in combination in treatment of hydro- 
I)hohia., 343. 

Atropin, use of, in acute opium poisoning, 
G15; in cardiac failure in pneumonia, 
103; in cardiac toxemia of pneumonia, 
251; in chronic opium poisoning, 620; 
in colds'" accompanying tuberculosis, 
50«S; in diabetes mellitus, 759; by instil- 
lation, in ('are of eyes in small-pox, 60; 
in muscarin poisoning, 648; in night 
sweats of tuberculosis, 505; in poisoning 
by amanita phalloides, 649; for ptyalism, 
in nnnnps, 171; in pulmonary edema 
complic'ating pneumonia, 259; symp- 
toms due to misuse of, in whooping- 
('ough, 175; in syphilitic iritis, 429; in 
tetanus, 348. 

Atropin, combined with strychnin, use of, 
in treatment of alcoholism, 596, 

Atropin, combined with strychnin and 
digitalin, use of, in delirium tremens, 604, 

Atwatbh axd Benedictt, value of alcohol 
in sparing fats and carbohydrates dem- 
onstrated by, 558. 

Audaut, oil of turpentine recommended by, 
in phosphorus poisoning, 628 . 
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Axtdry, administration of mercury by 
rectum advocated by, 387. 

Attstria, introduction of vaocination into, 
60. 

Axjtoinoculation, generalized vaccinia 
from, 82 

Atitoinocxjlation in tubbrculosis, 525; 
control of, 526; exercise in relation to, 
527; rest in relation to, 528, 529. 

Autointoxication, intestinal. See In- 
testinal autointoxication. 

Autolyzed pneumococci. See Pneumo- 
cocci. 

Bacelli^s method of treating tetanus, 349. 

Bacillbn emulsion, Koch's. See Koch. 

Bacillus anthracis, meat poisoning caused 
by, 643. 

Bacillus botulinus, meat poisoning due 
to, 638; symptoms of, 639; treatment of, 
639. 

Bacillus Breslaviensis, meat poisoning 
due to, 641. 

Bacillus bulgaricus, intestinal putrefac- 
tion treated by cultures of, 671. 

Bacillus entbritidis, meat poisoning 
DUE to, 640; treatment of, 641. 

Bacillus of influenza, discovery of, 184; 
endocarditis caused by, 193; meningitis 
caused by, 193; pure culture of, ob- 
tained from an appendiceal abscess, 190. 

Bacillus pabatyphosus, epidemics of fish 
poisoning due to, 644; meat poisoning 
caused by, 642. 

Bacillus piscicidus agilis, epidemic 
among fish due to, 644. 

Bacillus pneumonlb, meat poisoning 
caused by, 643. 

Bacillus protbus vulg iris, epidemic 
among fish caused by, 644; meat poison- 
ing caused by, 642. 

Bacillus salmonicida, epidemic among 
trout due to, 644. 

Bacillus scarlatinas, 114. 

Bacillus suisepticus, meat poisoning due 
to, 642. 

Bacon, use of, in diabetes mellitus, 744, 

Bacterial disintegration of food, ab- 
normal products of intestinal autointoxi- 
cation due to, 667; normal products of, 
667. 

Balsam of Peru, use of, to relieve itching 
in varicella, 113. 
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Balsamics, inhalation of, for relief of gan- 
grene of the lung complicating pneu- 
monia, 261. 

Bandaging, use of, in phlebitis during 
tyi)hoid fever, 28. 

Barbel cholera. See Cholera. 

Bardswell, scheme devised by, to supply 
variety of diet in tuberculosis, 547. 

Basham’s mixture, use of, in nephritis com- 
plicating influenza, 194; in nephritis 
complicating scarlet fever, 134. 

‘‘Bath, air,” use of, to reduce temperature 
in imeumonia, 231. 

Bath, alcohol sponge, use of, to relieve 
night sweats in tuberculosis, 505. 

Bath, arsenic, use of, in pellagra, 602. 

Bath, cold sponge, therapeutic use of, in 
bacillaiy dysentery, 324; in mciisles, 
149; in meat poisoning, 639; in pneu- 
monia, 233; in Rocky Mountain fever, 
565; in scarlet fever, 125; in typhoid 
fever, IS; in WeiFs disease, 572. 

Bath, cold tub, therapeutic use of, contra- 
indicated, in diabetes mcllitus, 762; 
contraindicated in influenza, 188; in 
erysipelas, 284; in intestinal auto- 
inf oction, 677; in measles, 149; in pel- 
lagra, 662; in pneumonia, 232; in scarlet 
fever, 126; in septicopyemia, 290; in 
small-pox, 47; in treatment of obesity, 
808; in typhoid fever, 16, 

Bath, cool sponge, therapeutic use of, con- 
traindicated in cerebrospinal meningi- 
tis, 213; in infantile diarrhea, 329. 

Bath, electric light, therapeutic use of, in 
arthritis deformans, 713. 

Bath, fan, therapeutic use of, in typhoid 
fever, 16. 

Bath, hot air, therapeutic use of, in nephri- 
tis complicating scarlet fever, 133, 134; 
in treatment of morphin addiction, 624. 

Bath, hot foot, use of, to relieve “colds” ac- 
companying tuberculosis, 568. 

Bath, hot sponge, therapeutic use of, in 
pneumonia, 231, 298. 

Bath, hot tub, therapeutic use of, in acute 
alcoholism, 589; in after-treatment of 
morphin addiction, 624; in arthritis de- 
formans, 712; in the asthenic form of 
measles, 164; in cerebrospinal meningi- 
tis, 213; in chronic opium poisoning, 
619; in measles, 150; in pellagra, 662; 
in nephritis complicating scarlet fever. 


133; in pneumonia, 233; in Rocky Moun- 
tain fever, 566; in wood alcohol poison- 
ing, 610. 

Bath, permanent, use of, in arthritis de- 
formans, 713. 

Bath, salt, use of, in arthritis deformans, 
712, 713; in rachitis, 816. 

Bath, sulphur, use of, in pellagra, 602, 

Bath, tepid sponge, therapeutric use of, in 
erysipelas, 284 ; in infantile diarrhea, 329. 

Bath, tepid tub, therapeutic use of, in in- 
fantile diarrhea, 239; in measles, 149; 
in varicella, 111. 

Bath, Turkish, therapeutic use of, in acute 
alcoholism, 589; in arthritis deformans, 
713; in syphilis, 365; in treatment of 
morphin addiction, C24, 

Bath, vapor, therapeutic use of, for elimi- 
nation of toxic suhsinnccs in intestinal 
autointoxication, 672; in nephritis com- 
plicating scarlet fever, 133, 134, 

Bath, warm salt, use of, locally in arthritis 
deformans, 712, 713. 

Bath, warm tub, therapeutic use of, in 
arthritis deformans, 713; in cerebro- 
spinal meningitis, 213; in delirium tre- 
mens, 602; in diabetes mcllitus, 7G2; in 
nephritis complic^ating s(!arlet fever, 133; 
in paralysis following meningitis, 214; 
in scarlet fever, 125; in small-pox, 47; 
in syphilis, 365- 

Baths, medicated, use of, in pellagra, 662. 

Baths, mercurial, use of, in hereditary syph- 
ilis, 433; in syphilis, 389. 

Baths, neutral, use of, to relieve nervous 
symptoms in intestinal autointoxica- 
tion, 673. 

Bavaria, introduction of vaccination into, 
61. 

Beck’s bismuth paste, injection of, in treat- 
ment of fistulsc complicating tuber- 
culosis, 509. 

Bed, arrangement of, in bacillary dysen- 
tery, 324. 

Bedsores, treatment of, in typhoid fever, 
11; treatment of, in typhus fever, 38. 

Bedding, care of, in tuberculosis, 467. 

Beef and pancreas infusion, use of, in 
diabetes mcllitus, 761. 

Beef juice, use of, for anemia accompany- 
ing rachitis, 818. 

Belgium, introduction of vaccination into, 
60. 
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Belladonna, use of, in cardiac toxemias of 
pneumonia, 251; in enterocolitis com- 
plicating measles, 161; in prevention of 
scarlet fever, 123; to relieve “ colds 
accompanying tuberculosis, 508; to re- 
lieve cough in measles, 153; to relieve 
sciatic pain in diabetes mellitus, 766; 
symptoms due to use of, in whooping- 
cough, 175. 

Belladonna, combined with iodin, use of, 
to counteract its ill effects, 406. 

Belladonna, combined with, xanthoxylnm 
and hyoscyamus, use of, in treatment of 
alcoholism, 598; in treatment of mor- 
phinism, 621. 

Belladonna fomentations, use of, in adenitis, 
accompanying glandular fever, 576. 

Belladonna ointment, use of, in mumps, 
170, 171. 

Benzoic acid, use of, with camphor in pneu- 
monia of young children, 254. 

Benzoin, compound tincture of, use of, in 
bronchorrhea complicating pneumonia, 
261; in inflammation of larynx in small- 
pox, 51; for relief of cough in pneu- 
monia, 257; for relief of gangrene of the 
lung complicating pneumonia, 261; in 
I’espiratory type of influenza, 189. 

Benzosol, use of, in enlargement of lymph- 
atic glands complicating measles, 162. 

Berghausen-, rules suggested by, for pre-» 
vention of tetanus, 350. 

Berlin, mortality from small-pox in, before 
and after vaccination, 99. 

Beta-naphthol, use of, as an antiseptic in 
intestinal aut.ointoxication, 675; in diar- 
rhea complicating septicemia, 291; in 
enterocolitis complicating measles, 161; 
in typhoid fever, 26. 

Bkta-oxybutyric acid, relation of, to 
diabetes mellitus, 731; test for, in urine, 
733. 

Bichlorid of mercury. See Mercury bi- 
<*,hlori<L 

Bier’s method of artificial hyperemia, use 
of, in art.hritis deformans, 712; in ery- 
sipeliLs, 2tSr>; in gonococcic arthritis, 307; 
forr(‘lief of boils in diabetes mellitus, 765. 

BicKis, Dr. Herman, antituberculosis work 
done by, 448. 

Bilious pneumonia, ^ee Pneumonia. 

Binz, on effect of alcohol on temperature 
of the body, 230. 


Bismuth, use of, combined with opium, to 
relieve pain in meat poisoning due to 
the Bacillus enteritidis, 641; combined 
with sodium bicarbonate, and nux vom- 
ica, in delirium tremens, 602. 

Bismuth, subcarhonate, use of, in typhoid 
fever, 26. 

Bismuth subgallate, use of, in entero- 
colitis complicating measles, 161. 

Bismuth, subnitrate, use of, as an anti- 
septic in intestinal autoinoculation, 675; 
in chronic stage of bacillary dysentery, 
328; for diarrhea in pellagra, 662; for 
diarrhea complicating septicopyemia, 
291; for diarrhea accompanying tuber- 
culosis of the intestines, 505; as dusting 
powder in diabetic vulvitis, 765; in 
enterocolitis complicating measles, 160; 
in gastrointestinal type of influenza, 190; 
in infantile diarrhea, 329. 

“Black measles,’’ 154. 

Black wash, use of, in chancre of the vagina 
or uterine neck, 425; in exulcerated 
chancre, 423; as gargle, in chancre of 
the mouth, lips, or tongue, 426; in 
secondary s 3 rphilis of the mucosae and 
mucocutaneous surfaces, 426. 

Blanket pack. See Pack. 

Bleeders, vaccination contraindicated in 
case of, 74. 

Blindness, due to wood alcohol poisoning, 
610. 

Blister, fly, use of, in syphilitic iritis, 429. 

Blood, changes in, due to rachitis, 818. 

Blue book on vaccination, the, 59. 

BoDENHAMEr’s rectal IRRIa^TORS, 674. 

Body weight, average, at different ages, 
782; secretion of sexual glands in rela- 
tion to, 786. 

Bohemia, mortality from small-pox in, be- 
fore and after vaccination, 99. 

Boils, accompanying diabetes mellitus, 765. 

Boix, experiments by, on cause of atrophic 
cirrhosis of the liver, 679. 

Bones, syphilitic lesions of, local treat- 
ment of, 430. 

Borax, use of, to relieve itching in chicken- 
pox, 112. 

Boric acid, injections of, in chancre with 
phimosis, 423; irrigations of, in abscess 
cavity in cervical glands in diphtheria, 
278; use of, in varicella, 113; wet com- 
presses of, in inflamed chancre, 422. 
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Boric acid mouth wash, use of, in measles, ' 
148; in imimps, 17(>. 

Bouchard, autointoxication attributed by, 
to dilatation of ‘the stomach, 678. 

Bouchard^s method, for reduction of obes- 
ity, 794. 

Bouillon jSltrate, Denys. Sec Denys. 

Bowkls, management of, in typhoid fever, 
25. See also Intestines. 

‘‘Box SYSTEM,’* einplo 3 nnent, of, in scarlet 
fever, 122. 

Brachial neuritis. See Neuritis. 

Bradycardia, as a complication of pneu- 
monia, 260. 

Bramwell, Dr. Milne, statistics pub- j 
lished by, on results of hypnotic sug- 
gestion on alcoholism, 600. 

Brand, use of hydrothorap^y in treatment 
of general infections introduced by, 16 . ; 

Brauer, “open method” of producing arti- 1 
ficial pneumothorax in tuberculosis dc- > 
vised hy^ 534. ! 

Bread, use of, in diabetes mellitus, 746. j 

Breast-feeding, importance of, in pro- | 
phylaxis against rachitis, 815; impor- . 
tance of, in prophylaxis against tuber- 
culosis, 456. 

Brbhmee, hygienic-dietetric treatment of i 
tuberculosis inaugurated by', 477. j 

Broadbent, Sir William, use of cold affu- 
sion in delirium tremens recommended i 
by, 606. I 

Broxnid of ammonium, use of, in treatment ! 
of morphinism, 620. | 

Bromld of potassium, use of, in tetanus, 348. 

Bromid of sodium, use of, in measles, 152; 
for relief of hetidache in erysipelas, 284; 
in treatment of morphinism, 620; in ' 
varicella, 113. 

Bromid of strontium, use of, to relieve hic- 
cough complicating pneumonia, 260. 

Bromids, use of, for convulsions in rachit is, 
819; in delirium tremens, 606; before 
intubation in diphtheria, 275; in mumps, i 
170; to relieve pain in Rocky Mountain , 
fever, 564; to relieve spasmodic croup ' 
in measles, 163; in scarlet fever, 127. * 

Bromids, use of, by rectum, in cerebrospinal j 
meningitis, 214; in hydrophobia, 342. ! 

Bromids, use of, for insomnia, in acute 
rheumatism, 302; in diabetes insipidxis, 
775; in septicopyemia, 291; in tuber- 
culosis, 607; in typhoid fever, 26, 


Bromoform, method of administering, 182; 
use of, in whooping-cough, 181. 

Bronchiectasis, as a complication of influ- 
enza, 194; treatment of, 194. 

Bronchitis, complicating influenza, 189; 
complicating measles, 163; complicating 
Rocky Mountain fever, 566; compli- 
cating tuberculosis, 507 ; complicating 
whooping-cough, 175; treatment of, in 
whooping-cough, 181. 

Bronchopneumonia, as a complication of 
diphtheria, 278; as a complication of 
influenza, 191; as a complication of mea- 
sles, 158; as a complication of whooping- 
cough, 175. 

Bronchorehea, as a complication of pneu- 
monia, 261. 

Brosch, case of poisoning from oysters re- 
ported by, 645, 

BRoxrARDEL, early use of steam for disin- 
fection by, 579. 

Brown, Lawrason, cases of 1.uberculosis 
considered suit.uble for sanatorium treat, - 
ment by, 470. 

Bryson, poisoning from use of mutton re- 
ported by, 638. 

Buccal accidents, due to hydrargyrism, 
384. 

Buckeye, poisoning by, 651. 

Buffalo gnat. See Simulium rept.ans. 

Burow’s solution, use of, in inflamed chan- 
cre, 422. 

Burton, on stenosis of salivary duct in 
mumi)s, 171. 

Butter, use of, in diabetes mellitus, 743. 

Buttermilk, fat-poor, use of, in acidosis 
of children, 757. 

Cactus, use of, in diiihtheria, 277. 

Cadavbrin, isolation of, from B. piscicidus 
agilis, 644. 

Caffein, use of, in acute alcoholism, 589; 
in acute opium poisoning, (>15; in the 
asthenic form of rneuvslos, 153; in barbel 
cholera, 644; in bronchopneumonia com- 
plicating influenza, 192; in cardiac tox- 
emias of pneumonia, 255; in cerebro- 
spinal meningitis, 214; in cheese poison- 
ing, 047; in delirium tremens, 605; in 
diphtheria, 277; in erysipelas, 284; in 
influenza, 187; in pneumonia, 235; in 
poisoning by’' amanita phalloides, 649; 
in poisoning by wood alcohol, 610; in 
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scarlet fever with cardiac weakness, 127. 
in septicopyemia, 610. 

Calabar bean, use of, in tetanus, 348. 

Calcium, deficiency of, in causation of 
rachitis, 813. 

Calcium, cblorld, use of, in hematuria com- 
plicating scarlet fever, 134. 

Calcium iodid, use of, in syphilis, 409. 

Calcium lactate, use of, for control of hemor- 
rhage in pulmonary tuberculosis, 500. 

Calomel as dusting powder, use of, in 
diabetic vulvitis, 765; in exulcerated 
chancre, 423; in mucous patches on the 
gen it, alia, 427; in secondary syphilitic 
cutaneous lesions of the face, 425; in 
syphilitic condylomata, 428; in uncom- 
plicated chancre, 422. 

Calomel as an insoluble injection, in syph- 
ilis, 396. 

Calomel, internal use of, in acute gout, 703; 
in acute rheumatism, 298; in bacillary 
dysentery, 326; in constipation accom- 
panying tuberculosis, 504; in diarrhea 
of septicopyemia, 291; in glandular | 
fever, 576; in infantile diarrhea, 329; 
in influenza, 187; in intestinal auto- 
int,oxication, 672; in meat poisoning 
from B. botulinus, 639; in meat poison- 
ing from B. paratyphosus, 642; in pneu- 
monia, 227; in syphilis, 388; in typhoid 
fever, 25. 

Calomel, vaginal tampons impregnated 
with, in chancre of the vagina and 
uterine neck, 425. 

Calomel, combined with sodium bicarbonate, 
us<^ of, in acute alcoholism, 589; in 
chronic alcoholism, 595; in delirium 
tremens, (>02; in Rocky Mountain fever, 
564. 

Calomel ointment, use of, in chancre of the 
integument, 425; in chancre of the lips, 
425; in exulcerated chancre, 423; by 
inunction in prophylaxis of syphilis, 
373; in syphilitic alopecia, 429. 

Calomel suppositories, use of, in rectal 
chancres 424, 

Cai^oiuc NEnns, in diabetes mellitus, 737. 

Camphor, use of, in acute opium poisoning, 
615; in barbel cholera, 644; in collapse 
during pneumonia, 327 ; in delirium 
tremens, 605; in diphtheria, 277 ; in ery- 
sipelas, 284; in pneumonia, 235; in 
pneumonia with cardiac failure, 253; 


in poisoning by amanita phalloides, 649; 
to raise blood pressure, 255; in scarlet 
fever with cardiac weakness, 127; in 
septicemia, 291; in typhoid fever, 23; 
in whooping-cough, 181. . 

Camphor, subcutaneous injections of. See 
Injection. 

Camphor oil, use of, in asthenic form of 
measles, 154; hypodermic, in septicemia, 
291. 

Camphorated sterile oil, use of, in pneu- 
monia, 235. 

Camphoric acid, use of, to relieve night 
sweats in tuberculosis, 505. 

Cane-sugah. See Saccharose. 

Canned pish, poisoning due to, 645. 

Canned meat, poisoning by B. enteritidis 
caused by, 640. 

Cannabis indica, use of, in after-treatment 
of morphinism, 624. 

Carbohydrate equivalents in pood, 740. 

Carbohydrate metabolism, relation be- 
tween, and diabetes meUitus, 720. 

Carbohydrates, extra supply of, needed 
in food during convalescence from pneu- 
monia, 262; function of, 782; as source 
of fat, 783; as source of heat and energy, 
782; sugar derived from, 782; in treat- 
ment of acidosis, 756. 

Carbolic acid, use of, for irrigating an abscess 
cavity in cervical adenitis complicating 
diphtheria, 277; to relieve itching in 
varicella, 112; in treatment of scarlet 
fever, 120. 

Carbolic acid and water, use of, as spray in 
small-pox, 49. 

Cardamom, compound tincture of, use of, in 
pneumonia, for relief of gas accumulated 
in the stomach, 260; for relief of hic- 
cough, 260. 

Cardiac toxemias, blood pressure affected 
by, in pneumonia, 254; treatment of, in 
pneumonia, 246; vasomotor centers in 
spinal cord affected by, 247. 

Cardiac weakness, as a complication of 
scarlet fever, 127. 

Cardio-circulatory disturbances, as a 
complication of influenza, 193. 

Cardiovascular lesions, presence of, in 
gout, 695. 

Carlsbad, treatment at, beneficial to bra- 

1 chial neuritis accompanying diabetes 

: mellitus, 766. 
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'‘CArmfKUs,” of dysentery, 320; of pneu- 
monia, 222; of typhoid fever, 2, (>, 9. 

Cascara sagrada, use of, in <*()nst.ii)ation of | 
tuberculosis, 505; after hemorrhage in I 
pulmonary tul>ereulosi«, 501. j 

Cassava root, poisoning l)y, 050. 

Casteuloi, investigations by, on treatment ! 
of typhus fever, 37. ! 

Castlebury method, of feeding diplithcria ‘ 
eases after intubation, 276. 

Castor oil, use of, in bacillary dysentery, • 
320; in barbel cholera, t)44; in diarrhea 
accompanying septicemia, 201; in diar- , 
rhea a(*e()mi>anying tuhercnilosis, 505; 
in infantile' diarrhea, 329; in Lambc'rt’s I 
method of treating alcoholism, 59S; 
in Lainbert^’s method of treating luor- 
l^hinisin, 623; in meat poisoning duo to 
B. partitypliosus, G42; in inuscarin 
poisoning, (>4S. 

Castor oiu bean, proteid character of 
poisonous elements iri, 635, 

Cataract, accompanying diabetes melli- 
tus, 7()7, 

Cathartics, use of, in enterocolitis compli- 
cating measles, KU); in gastric irritabil- 
ity of septicemia, 291; of doubtful !)eno- 
fit in intestinal auiointoxi(*ation, (571; 
in treatment of obesity, SIO. 

Cathartics, saline, usc' of, in acute gout , 703; | 
in acute rheumatism, 29S; in barlxd | 
cholera, G44; in delirixim tnuin'iivS, (502; j 
in diabetes mellitiis, 73i>; in influenza, ’ 
1S7; in intestinal autointoxi<*ation, 672; j 
in Lambert’s met.hod of tretit.ing ak^o- | 
holism, t597, 508; in meat, poisoning <hie. ^ 
to B. botulinus, (530; in meat, poisoning , 
by B. cnteritidls, (341; in mc'at poison- 
ing due to B. paratyphokles, 642; in , 
mumps, 170; in muscarin poisoning, 648; j 
in nephritis complicating scarlet fever, 
133, 134; in phosphorus poisoning, 62S; i 
in pneumonia, 227. 

Cathartics, vegetable, use of, contraindi- 
cated in intestinal autointoxication, 
672. 

Caustic potash, use of, in treatment of 
anthrax, 333. 

Caustic soda, as a disinfectant for tuber- 
culosis, 453. 

Cauterization, of accidental syi)hilitic le- 
sions, 375; of bite by rabid animal, 336; 
of mucous patches, 427; of sloughing 


tonsils complicating scarlet fever, 130; 
of syphilitic onychia, 429. 

Cautery, actual, use of, in gangrenous or 
phagedenic chancre, *423; in laryngeal 
tuberculosis, 493; results of, in treat- 
ment of bite l)y rabid animal, 336; in 
s>i)hilitic on^T.hia, 429; in ulceration of 
cornea in sinall-pox, 50. 

Cautery, Paquelin. flee Paquclin. 

Cerebral hemorrhage, as a complication 
of whooping-cough, 175. 

Cerebrospinal meningitis, 199; definit ion 
of, 199; diagnosis of, 200, 201; diagnosis 
between, and typhus fever, 39; diet to 
be employed in, 212; drugs in treat- 
ment of, 213; epidemic form of, 200; 
etiology of, 199; gavage in treatment of, 
212; influenzal form of, 210; organisms 
causing, 190; pneumocoeiais form of, 
210; serum treat.u lent in, 200; x>rophylax- 
is of, 211; staphylococcus form of, 211; 
St repto<*occus form of, 210; sympto- 
matic treat lu'nt of, 213; treat.mcnt of, 
in general, 212; tuhercailous form of, 
209. 

CkUEBUOSIUNAL MENINlUTIS, EPIDEMIC, 200; 
diagnostic inferences from lumbar punc- 
ture in, 201; indicat ions for lumbar 
puncture in, 202; t.echnkiiu^ of lumbar 
pun(4ure in, 202; siTum treatment 
of, 2{)(); urotropin treatment for, 
213. 

Cervical adenitis. Sco Adenitis, cci’vi- 
eal. 

Chair, for use in active stage of tuber- 
culosis, 485. 

Chamot, statistics of phosphorus poisoning 
X>iiblished by, 626. 

Chancre, ('xcision of, 377; method em- 
ployed for, 378. 

Chancre, local treatment of, 422: of 
chancre of general integument, 425; of 
chancre of t,he lips, mouth, or t.ongue, 
425; of chancre with imraiAimosis, 424 ; 
of chancre with phimosis, 423; of 
chancre of the vagina and uterine 
neck, 425; of exulcerated chancre, 422; 
of gangrenous or phagedenic chancre, 
423; operative measures in gangrenous 
or phagedenic chancre, 423; oi^erative 
measures in urethral chancre, 424; of 
rectal chancre, 424; of urethral chancre, 
424, 
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Charrin, isolation of microorganisms path- 
ogenic for fish by, 644. 

Chbadlb, Dr., summary by, of evidence 
for supposing acute rheumatism to be 
an infection, 295. 

CuBRSK, use of, in diabetes mellitus, 743. 

Chejbmb poi.sonino, 647. 

Chekan, u.se of, for relief of bronchorrhea 
compliciating pneumonia, 261. 

Chemnitz, mortality in, from small-pox, 
during epidemic in 1870, 102. 

Chemoimmunology, use of, in treatment of 
IineuTUoiiia, 24.5. 

CmoKBNPKA, poisoning by. See Lathyrism. 

Chh:kkn-j»ox. See Varicella. 

Chilurb.n, diabetes in, 768; prophylaxis 
against obesity in, 787; protection of, 
jigainst tuberculosis, 458; treatment of 
obesity in, 787. 

ChiUj, iis symptom of pneumonia, 226; as 
.symptom of ty^3hus fever, 35. 

CuiN-oouuii. See Whooping-cough. 

Chinksb, infrcciuency of typhoid among, 2; 
ino(nilat.i<)n for small-pox practiced 
among, 52. 

Chloral hydrate, use of, in aftor-treatment 
of morphinism, 624; in cerebrospinal 
immingitis, 214; contraindications to, 
in ah'oholism, .595; in delirium of pneu- 
monia, 22.S; in delirium tremens, 606; 
in nu*asle,s, 1.52; in pneumonia of alco- 
holics, 2.5s; for relief of convulsions in 
rsiehitLs, S19; for relief of insomnia in 
iTvsipelas, 2S4; for relief of insomnia in 
typhoid 26; in scarlet fever, for 

Iirevcntion of nephritis, 133. 

Chloral hydrate, use of, by rectum, in hy- 
<lrophobia, 342; in laryngismus stridu- 
lus eumplicating tetanus, 820. 

Chloralanoid, use of, in nervous type of 
infliienza, 191. 

Chlorate of potash. See Potassium 
chlorate. 

Chloretone, leases of tetanus treated by, in 
I’ombination with antitoxin, 354; use of, 
in f<*t:inus, 348. 

Chloric ether, use of, in pneumonia, to re- 
lievt* accumulation of gas in the stom- 
ach, 260. 

CHnoHiN-.\TED LIME, as a disinfectant in 
tuberculosis, 453, 458. 

ChliObin.^tkd soda, as a dismfeotant in, 
tuberculosis, 453. 


Chloroform, inhalation of, in convulsions 
from acute alcoholism, 589; in cough of 
tuberculosis, 498; in laryngismus strid- 
ulus complicating rachitis, 820; in 
paroxysms of hydrophobia, 342; in 
tetanus, 348, 352; in whooping-cough, 
180. 

Chloroform anesthesia, use of, in cauterizar 
tion of wounds made by rabid animals, 
336. 

Chloroform liniment, use of, to relieve pain 
in the chest accompanying tuber- 
culosis, 506. 

Chloeoporm post-anesthetic poisoning, 
association of, with autointoxication, 
683. 

Cholecystitis, as complication of t 3 rphoid 
fever, 28; due to influenza bacillus, 190. 

Cholin, as a cause of food poisoning, 635. 

Chorea, as a complication of acute rheu- 
matism, 304. 

Chromic acid, external use of, in mucous 
patches, 427; in stomatitis due to 
hydrargyrism, 385; in tertiary syphilitic 
lesions of mucous and mucocutaneous 
surfaces, 427. 

Chvostek’s symptom, in tetany compli- 
cating rachitis, 819. 

Circulation, disorders op, associated 
with intestinal autointoxication, 679; 
due to use of arsenobenzol in syphilis, 
415; in typhoid fever, 23. 

Circumcision, performance of, in excision 
of chancre, 378. 

Cicuta maculata. See Cicuta roots. 

CicuTA ROOTS, poisoning by, 650. 

Citrate of magnesium. See Magnesium 
citrate. 

Citrin ointment, use of, in syphilitic onychia, 
429. 

Clavicbps purpurea, ergotism due to, 652. 

CmMATES BBNEFICIAIj in TtJBEB’CTJLiOSIS, 

474. 

Climatic treatment, in convalescence from 
pneumonia, 262; in tuberculosis, 472. 

CnoTHiNG, choice of, in tuberculosis, 489; 
disinfection of, in tuberculosis, 467. 

Clysma, administration of medicines by, in 
acute rheumatism, 299. 

Coal-tar products, conditions contraindi- 
cating, in pneumonia, 246; conditions 
contraindicating, in typhoid fever, 26; 
introduction of, into medicine, 16; symp- 
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toms due to misuse of, in wliooping- 
cough, 175; use of, for relief of head- 
ache in typhoid fever, 27 ; use of, for relief 
of sciatic pain in diabetes inellitus, 76(>; 
use of, in treatment of scarlet fever, 127. 

Cocain, use of, in acute opium poisoning, 
615; in chancre with paraphimosis, 424; | 
as mouth wash in stomatitis accompany- . 
ing hydrargyrism, 385; for otitis com- j 
plicating scarlet fever, 131; for relief | 
of gastric irritability in lymphoid fever, | 
25; in small-pox accompanied by dys- j 
phagia, 47; in tertiary syphilitic lesions j 
of the mucous and mucocutaneous sur- i 
faces, 427; in whooping-cough, 182. 

Cocain anesthesia, use of, in excision of | 
chancre, 378; in treatment of bite from . 
rabid animal, 336. 

CocAiNisM, Town's specific treatment for, 
597. 

Codein, use of, in bronchitis complicating 
influenza, 189; in chronic opium poison- 
ing, 620; contraindicated in chronic 
bronchiectasis complieat.ing influenza, ; 
195; to control cough in the active stage i 
of tuberculosis, 482; to control cough in 
laryngeal tuberculosis, 498; in diai>et.es | 
mellitus, 759; in laryngismus stridulus j 
complicating rachitis, vS20; in mumijs, j 
170; for relief of cough in measles, 153; i 
for relief of pain an<l cough in pneu- ^ 
monia, 226; for relief of pain in small- 1 
pox, 47; to restrain delirium in pneu- j 
monia, 228; substitution of, for rnor- j 
phin, in treatment of morphinism, 618; j 
in varicella, 1 13 ; in whooping-cough, ISU : 

Codein, in combination with aixmxoiiium j 
chloiid, use of, for relief of cough in 
pneumonia, 257. 

Cod liver oil, use of, in convalescence from 
pneumonia, 262; for enlargement, of the 
lymphatic glands complicating measles, * 

162. j 

Cod liver oil, combined with phosphorus, j 
use of, in rachitis, 817, i 

Coffee, administration of, by rectum in | 
pneumonia with marked cardiac de- | 
pression, 230, 249. ‘ | 

Coffee, strong, use of, in acute opium poi- i 
soning, 615; in diet of pneumonia, 230; 
in septicopyemia, 291. 

OoHEN, directions by, for use of quinin and 
urea hydrochlorid in pneumonia, 235. 


Colchicum, use of, in acute gout, 702. 

Cold-storage system, risk of food poison- 
ing from, 637. 

Coleman, Warren, studies of diet in 
typhoid fever by, 13. 

Colitis, mucomembhanous, due to auto- 
intoxication associated with habitual 
constipation, 678. 

Collargolum, use of, in suppository form, in 
polymyositis, 685; subcutaneous injec- 
tions of, in typhus fever, 37. 

Collks-Baitmes law, 433. 

Collodion, flexible, use of, in cervical aden- 
itis complicating scarlet fever, 131. 

Coloclyster, use of, in intestinal autoin- 
toxication, 673. 

Colonic flushing, use of, in arthritis asso- 
ciated with intestinal autointoxication, 
681; in chronic intestinal autotoxemia, 
672; ill inf tint ile diarrhea, 329; in sep- 
ticemia, 290, 291; in tuberculosis of in- 
testines, 505. 

Colonic irrigation. See Colonic flushing. 

Columbian spirits. See Wood alcohol. 

Coma, diabetic. See Diabetic coma. 

CoMBV, case cited by, of mumps during 
pregnancy and in child at birth, 167. 

Compound cathartic pills, use of, in treat- 
ment of chronic alcoholism, 598; use of, 
in treatment, of morphinism, 621. 

Compound licorice powder, use of, after 
hemorrhage in pulmonary tuberculosis, 
501. 

Compoimd mustard liniment, use of, for re- 
lief of pain and cough in pneumonia, 227. 

Compound spirits •of ether, in cardiac fail- 
ure complicating influenza, 193; in delir- 
ium of pneumonia, 254; in pneumonia, 
with cardiac toxemia, 254; for relief of 
gas in stomach, during pneumonia, 260; 
for relief of hiccough, 260. 

Compound spirits of lavender, use of, in 
pneumonia with cardiac toxemia, 254. 

Compress, cold, use of, in acute gout, 702; 
in adenitis accompanying glandular 
fever, 576; to reduce temperature, in 
pneumonia, 233; to relieve night sweats 
in tuberculosis, 505. 

Compress, hot wet, use of, to relieve pain 
in brachial neuritis accompanying dia- 
betes mellitus, 766. 

Compressed air, inhalation of, in treatment 
of whooping-cough, 179. 
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Condyloma latum, local treatment of, 428. 

Conium, use of, in tetanus, 348. 

Conjunctiva, incision of, in care of eyes 
during small-pox, 50. 

Constant current, use of, for paralysis ac- 
companying meat poisoning, 640. 

Constipation, accompanying tuberculosis, 
504; association of, with intestinal auto- 
inoculiition, 677; diet for, in advanced 
cases, 555. 

Constitutional treatment of syphilis, 416. 

Continuous intermittent treatment, admin- 
istration of mercury by, in syphilis, 418. 

Continuous treatment, administration of 
mercury by, in s 5 T)hilis, 417. 

“Controlled autoinoculation,” 526. 

Conveyances, disinfection for tuberculosis 
in, 4-54. 

Convulsions, rachitis a cause of, in in- 
faiKiy, 819; treatment of, in cerebro- 
spinal meningitis, 214. 

Copper sulphate, use of, in treatment of 
acut e phosphorus poisoning, 627. 

Corn, association of, w'ith pellagra, 657. 

Corn cockle, poisoning by, 651. 

Cornea, ulceration of, in small-pox, 50. 

CoHPOR.\TroNS, disinfection in tuberculo- 
si.s, and, 453. 

Corrosive sublimate. See Mercury bi- 
(dilorhl. 

Cory, Dr., vtu'.cination by, with virus from 
syphilitic, patient, 88. 

Coryza, accompanying tuberculosis, 607. 

Coto, fluid extract of, use of, to diminish 
hyperaculity, 672. 

Coucsn IN PNEUMONIA, 226, 257. 

Counil IN PULMONARY TUBERCULOSIS, 495; 
causes of, 495; control of during active 
sljige, 482; control of, in laryngeal com- 
plications, 491, 49S; local measures for 
relief of, 497; prophylactic measures for 
relief of, 496; .sedative drugs for relief 
of, 497; suppression of, 496; varieties 
of, 495. 

Councilman, studies by, on small-pox or- 
ganism.s, 41, 104. 

Countezirrltation, use of, in arthritis de- 
formans and chronic rheumatism, 712; 
in bronchopneumonia complicating mea- 
sles, 159; in muscular rheumatism, 689; 
for relief of cough in tuberculosis, 497; 
for relief of endocarditis complicating 
pneumonia, 261; for relief of pain in the 


chest in tuberculosis, 506; of no value 
in cerebrospinal meningitis, 213. 

Cow-pox, 56. 

Craniotabes, 817. 

Cream, use of, in diabetes mellitus, 743. 

Crbatinin, excretion of, in pneumonia, 229. 

Creoliji, irrigation of the bowel with a solu- 
tion of, in the chronic stage of bacillary 
dysentery, 328; use of, as lotion in pus- 
tular or ulcerative syphiloderms, 426. 

Creosotal, use of, in pneumonia, 235. 

Creosote, use of, in enlargement of the 
lymphatic glands compUcatii^ measles, 
162; in pneumonia, 235; to relieve ex- 
pectoration in pulmonary tuberculosis, 
498; in whooping-cough, by inhalation, 
181. 

Crocker, lotion recommended by, for itch- 
ing in diabetes mellitus, 764. 

Croton oil, use of, in nephritis complicating 
scarlet fever, 134. 

Croup, diphtberitic, administration of 
antitoxin in, 269, 270, 275. 

Croup, non-diphthbritic, as a complica- 
tion of measles, 157. 

Croup kettle, use of, in the cough of tuber- 
culosis, 497; in the laryngeal complica- 
tions of diphtheria, 157. 

Crystallosb, as substitute for sugar in 
diabetes mellitus, 759. 

Cuba, history of vaccination in, 103. 

Cups, dry, use of, in nephritis complicating 
scarlet fever, 133. 

Cups, wet, use of, in pneumonia together 
with inhalations of oxygen, 237. 

Curettage, use of, in lar 3 Tigeal tuberculosis, 
493. 

Currie, use of hydrotherapy in general in- 
fections first advised by, 16. 

CtrsBiNG, Db. E. W., on water in diet of 
typhoid fever, 14. 

Cuspidors, disinfection of, in tuberculosis, 
453. 

Cutaneous administration of mercury, 387. 

Cutaneous disorders, associated with 
intestjaal autointoxioation, 682. 

Cyclastis scarlatinalis, 115. 

Cynanchb parotidjba. See Mumps. 

Cyprus oil, use of, in whooping-cough, 181. 

Cytoryctes VARion®, 41. 

Dana, condition called “wet brain” first 
described by, 608. 
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Darned, the, poisoning hyj 651. 

Davis, D. J., investigation by, of organisms 
in acute rheumatism, 293. 

Dead, disposal of, in small-pox, 45. 

Db ARDEN, on constitutional effects of 
phosphorus poisoning, 629. 

Deformities, accompiinying rachitis, 818. 

^^IDelayed resotattion,” treatment of, in 
pneumonia, 257. 

Delirium tremens, 601; alcohol in, 607; 
dic't in, 603; drugs in, 604; hypnotics in, 
605; mortality from, 607; treatment of, 
at beginning of attack, 602; treatment 
of, at height of attack, 603; ‘Svet brain’' 
in, 60S. 

Demulcent drinks, use of, in barbel chol- 
era, 644. 

Demulcent substances, use of, to relieve 
cough in tuberculosis, 49(). 

Denmark, antit.uberculosis work in, 442; : 
introduction of vaccination into, 60. ; 

Denys bouillon filtrate, 512; use of, in tuber- 
culosis, 513. 

Dermatomyositis. Sec Polymyositis, acute. 

Detweiler, rest in treatment of tuber- 
culosis advocated by, 477. 

Dextrose, subcutaneous injection of, in 
diabetic coma, 758. 

Diabetes insipidus, 774; causes of, 774; 
definition of, 774; diet in, 776; drugs in 
treatment of, 777; organic extract, s in 
treatment of, 778; treatment of, 775. 

Diabetes melditus, 717; acidosis in, 731; 
anesthesia dangerous in, 769; boils as 
symptom of, 765; brachial neuidtis, as a 
symptom of, 766; caloric needs of the 
body in, 737; in children, 768; coma in, 
731; diabetophobia and, 768; diet lists 
for use in, 738; dietetic regimen in, 750; 
drugs in treatment of, 759; energy re- 
quirements in, 724; exercise in, 763; 
eye affections accompanying, 76t); foods ; 
allowable in, 738, 751; foods allowable * 
in, under restriction, 739, 751; foods j 
forbidden in, 751; freciuency of, 718; I 
gangrene accompanying, 770; general 
principles in treatment of, 734; glyco- 
suria in, 719; grades of severity in, 735, 
758; green days” in treatment of, 756; 
health resorts in treatment of, 762; 
heredity in causation of, 719; history 
of, 717; hydrotherapy for relief of, 762; 
hyperglycemia in, 722; impotence ac- 


companying, 766; itching as a symptom 
of, 764; Jewdsh race specially liable to, 
719; marriage undesirable in, 769; mor- 
tality from, 718; neuralgia as a symp- 
tom of, 7(>6; neuritis as a symptom of, 
766; oatmeal treatment, for, 753; opera- 
tive measures for cure of, 770; opo- 
therapj'' for, 7t)0; (organic extracts in 
treatment of, 7()(); overfeeding in causti- 
tion of, 719; pathogenesis of, 719; phys- 
ical examinations in, 73(>; in prcgnan(‘y, 
768; prognosis of, 729; prognosis of 
diabetic coma in, 757; prophylaxis 
against, 730; prostatic disease as a 
symptom of, 766; s(*iatic pain accom- 
panying, 766; sour(*es of sugar in the 
body, 725; vspa tretit merit of, 763; sub- 
stitutes for sugar in diet of, 740; substi- 
tutes for vegetable starch in diet of, 
718; sugars present in urine of, beside 
glucose, 727 ; summary of dietetic t.reat.- 
ment of, 758; surgical opei'ations in, 769; 
syphilis associated with, 768; tempera- 
ture of atmosphere an influence on 
body in, 764; t(\sts for acetone bodies 
in, 732; th 3 Toi<l gland and its influence 
upon, 7()7; transient gly(*x)suria in, 726; 
treatment of, 734; treat ment» of acidosis 
in,756; treatment of c^omaaccjompanying, 
757 ; tr('at.ment of special sjunptonis in, 
764; tubercul().sis associated with, 767; 
vulvitis a<^(‘omi)anying, 765; xanthoma 
diabeticorum as a symptom of, 765. 

Diabetic acidosis, 731; treatment of, 756. 

Diabetic coma, 731 ; prognosis of, 758; 
treatment of, 757. 

Diabetic eye afpec;tions, 766. 

Diabetic gancjhe.ne, 770. 

Diabetic neur.\L(jia, 766. 

Diabetic neiumtis, 766. 

Diabetic pruritus, 765. 

Diabetic vulvitis, 765. 

Di.abetics, pneumonia op, 258. 

D 1 .IBETOPHOBIA, 76)8. 

Diacetic acid, i(‘st. for, 732. 

Diarrhea, ai^companjing tubei*culosis, 505; 
concent rat.ed dici. for, 556; treatment 
of, in pellagra, (UV2, 

Diarrhea, infantile, treatment of, 328. 

I Digalen, use of, in pneumonia with cardiac 
depression, 251. 

Digestion, abnormal products op, in- 
testinal autoinfection due to, 666. 
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Digkstion, normal products op, intes- 
tinal autointoxication not due to, 666. 

Digestive juices and secretions, not 
concerned in intestinal autointoxica- 
tion, 666. 

Digitalin, use of, in delirium tremens, 604. 

Digitalis, use of, in bronchopneumonia com- 
plicating influenza, 192; in cardiac fail- 
ure complicating influenza, 193; in car- 
diac toxemias of pneumonia, 249; as 
cardiac stimulant in Rocky Mountain 
fever, 565, 566; in cerebrospinal men- 
ingitis, 214; in delirium tremens, 604; 
in diphtheria, 277; in erysipelas, 284; in 
nephritis complicating scarlet fever, 134; 
resinoids of, unsuitable in pneumonia, 
251; in scarlet fever with cardiac weak- 
ness, 127; in septicemia, 291; in typhoid 
fever, 23. 

Dilatation op the stomach, acute, as a 
complication of pneumonia, 259. 

Dionin» substitution of, for morphin in 
treatment of morphinism, 418. 

Diphtheria, 266; adenitis complicating, 
277; alcohol in, 276; anaphylaxis follow- 
ing injection of antitoxin in, 271; anti- 
toxin treatment of, 269; bacteriology of, 
266 ; bronchopneumonia, complicating, 
278; classification of, 268; complica- 
tions of, 276; definition of, 266; diet in, 
275; dose of antitoxin in, 269; feeding 
after intubation in, 276; immunization 
against, 268; indications for antitoxin in, 
269; intubation in, 272; irrigation of ear 
in otitis media complicating, 278; irri- 
gation of nasopharymx in, 271; kidney 
complications in, 279; larynx affected 
in, 272; local treatment in, 271; loca- 
tion of membrane in, 269; medicinal 
treatment of, 275; mental apathy in, 
270; mode of injecting antitoxin in, 270; 
nursing in, 275; operative measures for 
cervical adenitis complicating, 277 ; 
otitis media complicating, 277; phys- 
ician's duty as regards infection in, 
267; post-diphtheritic paralysis follow- 
ing, 278; pretracheal abscess compli- 
cating, 279; prophylaxis in, 266; quar- 
antine in, 267; site for injection of anti- 
toxin in, 270; skin affections compli- 
cating, 279; use of sprays in, 272; use of 
stimulants in, 277; tracheotomy in, 279; 
treatment of, in general, 268. 

55 B 


Diphtheria antitoxin. See Antitoxin. 

Diphtheria bacillus, toxalbumins ob- 
tained from, 635. 

Diphtheritic croup. See Croup. 

Diphtheritic serum, injection of, for control 
of hemorrhage in hemorrhagic form of 
measles, 155. 

Dipsomania, 591; association of, with in- 
testinal autoinfection, 683; treatment 
of, 601. 

Disease, certain forms of, a predisposing 
cause of alcoholism, 590. 

Disinfectants, for use in tuberculosis, 452, 

District op Columbia, antituberculosis 
work in, 444. 

Diuretics, use of, in scarlet fever, 125; in 
nephritis complicating scarlet fever, 132, 
133. 

Diuretin, use of, in nephritis complicating 
scarlet fever, 134. 

Dobell’s solution, use of, in diphtheria, 272; 
in laryngeal tuberculosis, 493; as mouth 
wash in mumps, 170; to relieve “colds” 
accompanying tuberculosis, 508; in 
typhoid fever, 11. 

Dobson and Poole, sugar first isolated 
from diabetic urine by, 717. 

Dohi, case reported by, showing local effect 
of mercury on syphilitic lesions, 421. 

Donovan’s solution, use of, in pellagra, 661, 

Douche, use of, in respiratory type of influ- 
enza, 189. 

Douche, cold, use of, in after-treatment of 
morphinism, 624. 

Douche, hot, use of, in the hemorrhagic 
form of measles, 154. 

Douche, vaginal, use of, in diabetic vul- 
vitis, 765. 

Dover’s powder, use of, to relieve “colds” 
in tuberculosis, 508. 

Dreyer, potassium permanganate treat- 
ment of small-pox advocated by, 51. 

Drinking water. See Water. 

Drug eruptions, diagnosis between, and 
vaccination, 92. 

Drugs, misuse of, in whooping-cough, 175; 
prevention of scarlet fever by use of, 
123. 

Dry cups. See Cups. 

Dry heat. See Heat. 

“Dry knee joint,” 709. 

“Dry tap,” 203. 

Duke's disease, 165. 
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Dtocin, as substitute for sugai’ in diabetes 
mellitus, 749. 

DtTST, i ranamission of met\£iles by, 147; 
transmission of small-pox by, 42, 43. 

Dusting powders, use of, in connection with 
countorirritation for relief of broncho- 
pneumonia complicating measles, 1.59; 
in treatment of nasal and pharyngeal 
complications of measles, 1.5C; in treat- 
ment of small-pox, 48, 49; in treatment 
of varicella, 112. 

Dtjval and Bassktt, detennination by, of 
special causal agent in infantile summer 
diarrhea, 316. 

Dysentery, acute bacidpahy, 316; agglu- 
tination reaction in, 320; bacteriologj'’ 
of, 317; “caiTiers” of, 320; clas.sification 
of, 316; definition of, 316; diet in acute 
cases of, 324; diet in chronic eases of, 328 ; 
discovery of bacillus causing, 316; dr.igs 
in, 320, 329; epidemiologj'^ of, 319; geog- 
raphy of, 319; iirfantile diamhea, 328; 
introduction to subject, 316; openitive 
measures indicated in, 328; orgiinisms 
present in, 317; pathology of, 318; serum 
treatment of, 321; sources of infection 
in, 319; transmission of, 319; treatment 
of acute cases of, 324; treatment of 
chronic cases of, 327; treatment of, in 
general, 321; treatment other than 
specific in, 323; vaccine treatment of, 
322. 

Dystnea, accompanying tuberculosis, ,506. 

Ear, irrigation of, in otitis media com- 
plicating diphtheria, 278. 

Eating utensils, disinfection of, in tuber- 
culosis, 466. 

Eclampsia, inpantile, relation of, to 
rickets, 819. 

Eczema, as a complication of vaccination, 
91. 

Edema, malignant, epidemic of, appar- 
ently due to B. proteus vulgaris infect- 
ing sardines, 644. 

Edema op the glottis, as a complication 
of mumps, 171; as a complication of 
small-pox, 61. 

Edema op the larynx, as a complication 
of measles, 158. 

Edema op the lungs, as a complication of 
pneumonia, 259; as a complication of 
Rocky Mountain fever, 565. 


Edsall and Pemberton, report by, on 
X-ray treatment of delayed resolution 
in pneumonia, 258. 

Education of nerve centers after Korsa- 
kow’s psychosis, 609. 

Education op public, influence of, against 
alcoholism, 592; in prophylaxis of pneu- 
monia, 223. 

Eggs, i>oisoning by, 636; use of, in diabetes 
mellitus, 744. 

Elaterium, use of, in nepliritis complicating 
scarlet fever, 134. 

Electric light cabinet, use of, for elimination 
of poisons in intestinal autointoxication, 
672. 

Electricity, use of, in arthritis associated 
with intestinal autointoxication, 681; 
in Korsakow's psychosLs, 609; in mumps, 
172; for ocular paralysis accompanying 
meat poisoning, 640; in paralysis follow- 
ing cerebrospinal meningitis, 214; for 
relief of neuralgic pain following the 
cure of morphinism, 624. 

Electrotherapy, use of, in arthritis dofor- 
miins and chronic rheumatLsm, 713; in 
diabetic neuralgia and neuritis, 766. 

Electrovargol, use of, by subcutaneous o. 
int ravenous injection in typhus fever, 37. 

Emesis, use of, in cheese poisoning, 647 ; in 
meat poisoning due to B. enteritidis, 641 ; 
in meat poisoning due to B. paraty- 
phosus, 642. 

Emmerich and Weibbl, epidemic among 
trout investigated by, 644. 

Empyema, accompanying tuberculosis, 507; 
as a complication of pneumonia, 261. 

Endocarditis, accompanying septico- 
pyemia, 288; as a complication of pneu- 
monia, 260. 

Enemata, use of opium by, in bacillary 
dy.sent cry, 327 ; in infantile diarrhea, 329. 

Enemata, graduated, use of, in intestinal 
autointoxication, 674. 

Enemata, high rectal, use of normal saline 
solution by, in cheese poisoning, 647; 
in diabetic coma, 757; in meat poisoning 
due to B. paratyphosus, 642. 

Enemata, high rectal, use of protargol by, 
in meat poisoning due to B. enteritidis, 
641. 

Enemata, high rectal, use of soap and water 
by, for impaction of feces in intestinal 
autointoxicatioiv 672. 
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Enemata, high rectal, use of turpentine by, 
in meat poisoning due to B. botulinus, 
639. 

Enemata, nutrient, use of, in delirium tre- 
mens, 602. 

Enemata, saline, use of, by the drop method 
in Rocky Mountain fever, 566. 

Enemata, warm saline, use of, to control 
hemorrhage in pulmonary tuberculosis, 
502; to control hemorrhage in typhoid 
fever, 19; in influenza, of a gastro- 
intestinal type, 190; in nephritis com- 
plicating scarlet fever, 133; in septico- 
pyemia, 290; in typhoid fever, 26. 

Energy, requirements in diabetes med- 
DiTUS, 724. 

England, antituberculosis work in, 440; 
mortality from small-pox in, before and 
after vaccination, 93. 

Enteroclysis, employment of, in sepsis com- 
plicating scarlet fever, 128. 

Enterocolitis, as a complication of 
measles, 160. 

Enteroptosis, associated with autointoxi- 
cation due to habitual constipation, 678. 

Epididymitis, as a complication of mumps, 
166; treatment of, 171. 

Epilepsy, association of, with intestinal 
autointoxication, 682. 

Epistaxis, as a complication of glandular 
fever, 576; as a complication of typhoid 
fever, 27. 

Epsom salts. See Magnesium sulphate. 

Epstein diet, for reduction of obesity, 791. 

Ergot, use of, in cerebrospinal meningitis, 
213; for control of hemorrhage in pul- 
monary tuberculosis, 500; in delirium 
tremens, 605; in diabetes insipidus, 777; 
in hematuria complicating scarlet fever, 
134; in hemorrhagic form of measles, 156. 

Ergotism, 652. 

Ergotol, use of, for control of hemorrhage in 
the hemorrhagic form of measles, 156. 

Eruption, in differential diagnosis between 
tyiihoid and t 3 rphus fever, 38; follow- 
ing use of antitoxin in diphtheria, 271; 
following use of arsenobenzol in syphilis, 
415; treatment of, in small-pox, 48. 

Eruption, character op, in cow-pox, 56; 
in hemorrhagic form of varicella, 113; 
in miliary fever, 578; in typhoid fever, 
38; in typhus fever, 33; in varicella, 
112 . 


Erysipelas, 281; assistant causes in, 281; 
Bier^s hyperemia treatment of, 285; 
characteristic lesion in, 282; complica- 
tions of, 283; definition of, 281 ; diagnosis 
of, 283; diet in, 283; effect of, upon 
other diseases, 285 ; etiology of, 281 ; in- 
cision in treatment of, 285; local treat- 
ment of, 284; “medical’' form of, 282; 
“migratory cases” of, 283; organism 
causing, 281; pathologic anatomy in, 
282; pathology of, 282; predisposing 
causes of, 281; prognosis of, 283; se- 
quelae to, 283; serum therapy in, 284; 
small-pox complicated by, 49; symp- 
toms of, 282; temperature in, 282, 283; 
treatment of, 283; treatment of com- 
plications in, 285; vaccination compli- 
cated by, 85; vaccine therapy for, 284. 

Erythema multiporme, as complication of 
vaccination, 85. 

Eiythrol tetranitrate, use of, to control 
hemorrhage in pulmonary tuberculosis, 
500. 

Eserin, use of, in diabetes meUitus, 760; 
for relief of corneal ulceration in small- 
pox, 50; in syphilitic iritis, 429. 

Esmarch bandage, use of, to determine site 
of arterial obstruction in diabetic gan- 
grene, 770. 

Ether, use of, as cardiac stimulant in 
typhoid fever, 24. 

Ether, use of, by spray, for relief of neural- 
gic pains following cure of morphinism, 
624; for small-pox, 49. 

Ether, subcutaneous injections of. See 
Injections. 

Ether inhalations, in cerebrospinal menin- 
. gitis, 214. - 

Ether pneumonia. See Pneumonia. 

Eucain, in local treatment ' of tertiary 
syphilitic lesions of mucosae and muco- 
cutaneous junctions, 427 ; as mouth wash 
in stomatitis due to hydrargyrism, 385. 

Eucalyptol, in gangrene of the lung compli- 
cating pneumonia, 261; in prophylaxis 
of influenza, 186. 

Eucalyptus oil, use of, in chronic influenza 
or bronchiectasis complicating influ- 
enza, 195; in scarlet fever, 124. 

Eucalyptus ointment, use of, to relieve itch- 
ing in Rocky Mountain fever, 566. 

Euquinln, use of, in measles, 151. 

Exanthema, influence of vaccination on, 74. 
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Excreta, disinpection of, in small-pox, 
44; in typhoid fever, 7. 

Exercise, value of, in chronic gout, 700; in 
diabetes mellitus, 763; in intestinal 
autointoxication, 676; in obesity, 806; 
in tuberculosis, 477, 527. 

Exercises, forms of, beneficial to intestinal 
autointoxication, 676. 

Expectorants, use of, in chronic influenza or 
bronchiectasis complicating influenza, 
195. 

Expectoration, in pulmonary tuberculosis, 
498. 

Eyes, affections of, in diabetes mellitus, 766; 
care of, in small-pox, 50. 

Famiuy, duty of, regarding scarlet fever, 

121 . 

Fan bath, use of, in typhoid fever, IS. 

Fat, proportion of, in human body, 779; 
relation of, to phosphorus poisoning, 
627, 62R. 

Fat embolism, following intramuscular in- 
jection of mercury in syx>hilis, 401. 

Fats, funct ions of, in body, 782; as a source 
of adipose tissue, 7<S3; us a .sour<'{' of 
energy'- and heat, 782; sugar derived 
from, 726; use of, in diabetes, 743. 

Febrifuges, use of, in scarlet fever, 12.6, 126. 

Feces, method of disinfecting, in typhoid 
fever, 7. 

Feeding, artificial, by gavage in meat jxm- 
soning, 639; method of, after intubation 
of larynx, 276; method of, in post -slip h- 
thoritic paralysis, 278; method of, in 
tetanus, 350; by nutrient enemata in 
delirium tremens, 002; by rectum, See 
Rectal feeding; by subcutaneous injec- 
tion in tetanus, 350. 

FeePINQ op infants, use op ARTIPICIAIi 

poods in, precautions to be observ'cd 
in, against tuberculosis, 457; a pre- 
disposing cause of rachitis, 815. 

Fetteholp, table prepared by, showing 
composition of commercial diabetic 
bread and flour, 746. 

Fibrolysin, use of, in treatment of delayed 
resolution in pneumonia, 258. 

Finger and Landstbinbr, contagiousness 
of tertiary syphilitic lesion established 
by, 371. 

Fisch and Hill, isolation of influenza 
bacillus in pure culture reported by, 190. 


Fish, poisoning by, 643. 

Fistulse, as a complication of tuberculosis 
509. ’ 

“Flat foot,” 709. 

Flaxseed poultice. See Poultice. 

Flbxneb, Simon, work done by, on the 
etiology of bacillary dysentery other 
than the epidemic form, 316; work of, 
on influenzal form of meningitis, 194, 
210 . 

Flexner and Sweet, work by, on differ- 
ences between Shiga and Flexner bacilli, 
317. 

Flexner stem bacilltts, the, 3i7. 

Flick, Doctor Lawrence, work done by, 
in the prevention of tuberculosis, 
446. 

Flies, dysentery transmitted by, 319; 

, small-pox transmitted l)y, 42; tuber- 
culosis transmitted by, 455; typhoid 
fever tran.sinitted by, 7. 

Fliuds, limitation of, in treatment of 
obesity, 805. 

Flushing of the bowel. 'Sec Colonic 
flushing. 

PLY-ACiARK’, (>48. 

Fly blisters. Sec lilister. 

Food inpbotion, a cause of food poisoning, 
636. 

Food, preparation of, in tuberculosis, 
o44. 

Food roisonincj, 031; animal organisms 
<*ausing, (534; bacteria in causation of, 
0)35; bact<Tiology involved in, 031, 634; 
changes in food-stuffs a cause of, 
632 ; cheese poisoning, 647 ; ergotism, 052; 
excess in foodstuffs a cause of, 632; 
factors in digestive process and, 631; 
fish poisoning, 643; general considera- 
tions regai’ding, 631; infection of food 
a cause of, 630; intracellular fermenta- 
tion a pause of, 636; lathyrism, 662; 
meat poisoning, 637; milk poisoning, 
645 ; mushroom poisoning, 647 ; poisoning 
duo to food of A’Pgetuble origin, 647; 
poisoning duo to fungi, 653; poisonous 
roofs, 650; poisonous fruits and seeds, 
651; poisonous hci’bage, 651; ptoraains 
in causation of, 635; special forms of, 
636; toxic substances produced in phys- 
ical processes of digestion, 632; toxins 
in causation of, 636; v^etable organ- 
isms a cause of, 634. 
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Food presebvatives, digestibility of food 
lessened by, 634. 

Food requirements, in health, 781; in 
tuberculosis, 539. 

Food-stupfs, contamination of, a cause of 
l)oisoning, 634; forms of, containing 
exogenous poisons, 633; idiosyncrasy 
toward, a cause of poisoning, 633; poi- 
sonous forms of, 633; systemic poison- 
ing caused by, 632. 

Food supply, sources of, in tuberculosis, 
543. 

Foods, in causation of rachitis, 815; func- 
tions of, in body, 781; restriction of, in 
diabetes mellitus, 750; restriction of, 
in treatment of obesity, 800. 

Foods op vegetable origin, poisoning 
BY, 647; mushrooms, 647; poisoning by 
herbage, 651 ; poisonous fruits and seeds, 
651 ; poisonous roots, 650. 

Foot and mouth disease, 581; definition 
of, 581; production of, by inoculation, 
581 ; prophylaxis of, 581 ; quarantine for, 
582; transmission of, 582; treatment of, 
583. 

Forced feeding. See Hyperalimentation. 

Forlanini, production of artificial pneumo- 
thorax in tuberculosis revived by, 535. 

Formaldehyd, use of, in disinfection for 
influenza, 186. 

Formaldehyd gas, as disinfectant in 
tuberculosis, 452. 

Formalin, use of, for flushing the colon in 
intestinal autointoxication, 674; in local 
treaf-ment of laryngeal tuberculosis, 493. 

Formula, for use in chronic alcoholism, 595. 

Fobnaca, opinion of, on serum treatment of 
erysipelas, 284. 

Fowler’s solution of arsenic, use of, in 
pellagra, 661. 

Foucault, primary acute suppurative myo- 
sitis first described by, 686. 

France, antituberculosis work in, 442; 
history of vaccination in, 60. 

Freezing, anesthesia by, use of, in excision 
of chancre, 378. 

Frehier’s artificial phlegmon, use of, in 
typhus fever, 37. 

Friedburger and Sachs, report by, of 
hydrophobia cured by combination of 
atoxyl and thioglycocholic acid, 343. 

Frimley, scheme of graduated exercise in 
tuberculosis employed at, 529. 


Froebel, possibilities of character building 
in play disclosed by, 593. 

Fruit sugar. See Levulose fructose. 

Fugin, fish poisoning due to, 643. 

Fuller, early description of varicella by, 
109. 

Fumigation, as a means of administering 
mercury in syphilis, 389. 

Fungi, poisoning due to, 652. 

Fungus-atropin, 648. 

Furunculosis, as a complication of typhoid 
fever, 29; as a complication of vaccina- 
tion, 86. 

Galactotoxismus. See Milk poisoning* 

Gaul-bladder affections, as complica- 
tions of typhoid fever, 28. 

Gangrene, diabetic, see Diabetic gan- 
grene; of the lung, as a complication 
of pneumonia, 261 ; of the pock, as a com- 
plication of vaccination, 87 ; of skin, as a 
complication of varicella, 113. 

Gargles, use of, in measles, 148; use of, in 
scarlet fever, 125. 

Garrod’s thread test, for uric acid in 
gout, 695. 

Gastric irritability, in typhoid fever, 25, 

Gastric lavage. See Lavage. 

Gastrointestinal disorders, as a compli- 
cation of scarlet fever, 132; as a compli- 
cation of tuberculosis, 502 ; due to hydrar- 
gyrism, 384. 

Gastrointestinal type of influenza. 
See Influenza. 

Gavage, employment of, in after-treatment 
of diphtheria, 276; in cerebrospinal men- 
ingitis, 212; in meat poisoning, 639; in 
post-diphtheritic paralysis, 278. 

Gelatin, use of, for control of hemorrhage, 
in the hemorrhagic form of measles, 155, 
156; in pulmonary tuberculosis, 501. 

Gelsemium, use of, in tetanus, 348. 

Geneva, mortality from small-pox in, before 
and after vaccination, 95. 

Genital organs, disorders of, as a com- 
plication of measles, 161. 

Genitalia, care of, in varicella, 113. 

Gentian, use of, as a tonic in tuberculosis, 
504. 

i Gerhardt’s test, for diacetic acid in the 
urine, 732. 

1 German army, effects of vaccination and 

1 revaccination in, 101. 



843 


INDEX 


German measles, 164; treatment of, 165. 

German vaccination law, results of, 100. 

Germany, antituberciilosis work in, 441; 
introduction of vaccination into, 60; mor- 
tality from small-pox in, before and after 
introduction of vaccinat ion, 03; passage 
of vaccination law in, 60; results of vacci- 
nation law in, 100. 

Gioson^s rule, for use in blood pressure 
study during t.reatrnont. of pneumonia 
with cardiac toxemia, 255, 

Glanders, 357 ; artifiinal immunity against, 
357; immunity conferrc^d by one attack 
of, 357; occurrence of, 357; precautions 
against infection from dis<*liarges in, 
358; serum treatment of, 358; spoinfic 
treatment of, 358; transmission of, 357; 
vaccine treatment, of, 358. 

Glandular enlaroement, accompanying 
rachitis, 818, 

Glandular fever, 574; adenitis accom- 
panying, 576; chara(tteristies of, 574; 
complications of, 577; convah'sci^nco j 
from, 577; definition of, 574; non-eon- i 
tagiousness of, 575; prognosis in, 577; [ 
prophylaxis against, 575; t.reutment of, j 

576- I 

Glisson, early contributions by, to knowl- ! 
edge of rachitis, 812. j 

Globularin, use of, in diabetes insipidus, 777. I 

Glottis, edema of. Sec Edema. I 

Glucose, presence of, in diabetic urine, 727, 
728; as substitute for sugar in diet of dia- 
betics, 754. 

Glycerin, use of, as diluent for small-pox 
vaccine virus, 65, 66; as gargle in measles, 
148; to prevent acidosis in diabetes 
mellitus, 757; by rectum in diabetic 
coma, 757; by rectum for relief of me- ’ 
teorism in typhoid fever, 26. 

Glycoheptonic acid, as substitute for ' 
sugar in diabetes mellitus, 750. 

Glycosuria, alimentary, 726; presence of, 
in diabetes mellitus, 722; presence of, in 
gout, 696; transient, 726. 

Glycnric acid, use of, to prevent acidosis in 
diabetes mellitus, 757, 

Glycuronic acid, presence of, in diabetic 
urine, 729. 

Goldberger and Anderson, investigations 
by, on transmission of t>i)hus, 33. 

Golden sulpliuret of antimony, use of, as an 
expectorant in pneumonia, 257 . 


Goldthwaite, on static pains, 709. 

Gonorrheal arthritis. See Arthritis, 
gonococcic. 

Gout, 692; acute form of, 696; age in causa- 
tion of, 694; alcohol injurious in, 798; 
areas of prevalence of, 694; cardiovas- 
cular lesions of, 695; chronic form of, 
696; clinical features of, 602; definition of, 
692; dietetic management of, 690; drugs 
in treatment of acute gout, 702; drugs in 
treatment of cshronic gout., 703 ; etiology 
of, 693; exercise in treatment of, 700; 
glycosuria, associated with, 696; gouty 
kidney in, 695; health resorts in treat- 
ment of, 701; hydrotherapy for, 701; in- 

* heritance in causation of, 694; iiTOgular 
forms of, 697; lead poisoning in causation 
of, 694; occupation in causation of, 694; 
onset of, 695; poor man^s gout, 698; pro- 
phylactic treatment of, 697 ; retrocedent 
gout, 696; symptoms .of, 695; tobacco 
smoking in causation of, 698; treatment 
of acute attack of, 701. 

Governments, duty of, concerning precau- 
tions in manufacture of matches, 630. 

Green days,^' in treatment of diabetes 
mellitus, 756. 

Gualacol, local application of, in mumps, 
170, 171; use of, in pneumonia, 236. 

Guaiacol carbonate, use of, in arthritis de- 
formans and chronic rheumatism, 714; 
use of, by inunction in scarlet fever, 126. 

Guanieri, description of small-pox organ- 
ism by, 41. 

Guerich, removal of tonsils during attack 
of acute rheumatism advised by, 294. 

Gumma, local treatment of, 430. 

Guttstadt, on results of vaccination upon 
mortality from small-pox in Berlin, 99, 

Habits op life, association of, wdth intes- 
tinal autointoxication, 675, 

Hall, Dr. J. K., death from hemorrhage 
complicating pellagra reported by, 662. 

Hallucinosis op drunkards, 608. 

Hanna, studies by, on vaccination done 
subsequently to infection with small- 
pox, 78. 

I Hansen, studies by, on transmission of 
I leprosy by vaccination, 90. 
i Hare, Francis, on apomorphin in treat- 
ment of dipsomania, 601; on cause of 
delirium tremens, 602; on copper sul- 
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phatc in treatment of acute phosphorus 
poisoning, 627; on sodium bromid in 
treatment of morphinism, 620; on treat- 
ment of alcoholism with atropin and 
strychnin, 596; on withdrawal of alcohol 
altogether in delirium tremens, 607. 

Harvey-Banting cure for obesity, 790. 

Headache, associated with intestinal auto- 
intoxication, 681; in typhoid fever, 27. 

Health resorts, benefit of, in treatment of 
chronic gout, 701 ; in treatment of 
diabetes mellitus, 762; in treatment of 
obesity, 789, 809. 

Heaut, diseases of, as a complication of 
measles, 161; precautions concerning, 
in pneumonia, 225. 

Heat, dry, use of, in gangrenous chancre, 
423 ; in typhoid fever, as cardiac stimu- 
lant, 24. 

Heat loss, in relation to treatment for 
obesity, 784. 

Hbberden, early description of varicella 
by, 109. 

IIeberden^s nodosities, as characteristic 
feature of hypertrophic arthritis, 708; 
prosen(*.o of, in chronic gout, 696. 

Hebha and Kaposi, use of soluble salt 
method in treatment of syphilis intro- 
duced by, 390. 

Hematuria, as a complication of scarlet 
fever, 134. 

Hemoptysis, in influenza with complica- 
tions, 195. 

Hemorrhage, as a complication of pellagra, 
6G2; as a complication of typhoid fever, 
19; as a complication of whooping- 
cough, 17$; into the pock, as a compli- 
cation of vaccination, 87 ; in pulmonary 
tuberculosis, 499; relation of, to exercise, 
529; treatment of, 500. 

“Hendon cow disease,” 114. 

Herbage, poisoning by, 651. 

Heredity, in causation of alcoholism, 590; 
in causation of gout, 694; in causation 
of rachitis, 815. 

Heroin, use of, in bronchitis complicating 
influenza, 189; contraindicated in chronic 
influenza, 195; to control cough in 
active stage of pulmonary tuberculosis, 
482; to control cough in laiyngeal tuber- 
culosis, 498; substitution of, for mor- 
phin in treatment of morphinism, 618; 
m w-hooping-cough, 182* 


Heroin and terpin hydrate, elixir of, in 
cough of tuberculosis, 498. 

Herzfeld, on preventive treatment of 
migraine in gastrointestinal autointoxi- 
cation, 682. 

He WES, rectal injections of silver nitrate 
advised by, in bacillary dysentery, 327; 
dietary advised by, 325. 

Hewes dietary, for use in bacillary dysen- 
tery, 325. 

Hexamethylamin. See TJrotropin. 

Hiccough, as a complication of pneumonia, 
260. 

Hirschfeld^s diet, for reduction of obesity, 
794, 

Hirschlaff, morphium heil-serum intro- 
duced by, for treatment of morphin- 
ism, 624. 

Hirt, hypnotism and mental suggestion 
employed by, in treatment of morphin- 
ism, 624. 

Hoffman, Mr. Frederick L., statistics 
concerning decrease in death rate from 
tuberculosis furnished by, 450. 

Hoffman’s anodyne. See Compound spirits 
of ether. 

Holland, introduction of vaccination into, 
60. 

Horsechestnut, poisoning by, 651. 

Horse-pox, 55. 

Horse serum, injection of, for control of 
hemorrhage in hemorrhagic measles, 155, 

Hospitals, prevention of measles in, 144; 
prevention of scarlet fever in, 121. 

Hot water bags, use of, in bacillary dysen- 
tery, 324. 

House infection, in tuberculosis, 451. 

Howe, cases reported by, of pemphigus fol- 
lowing vaccination, 91. 

Hunter’s treatment of erysipelas, 285, 

Hughes, beneficial effects of potassium 
nitrate in pneumonia reported by, 228. 

Hutchinson, chancres developing on vacci- 
nations reported by, 89. 

Hydrargyri chloridum mite. See Calomel. 

Hydrargyrism, 383; buccal accidents due 
to, 384; cutaneous accidents due to, 384; 
gastrointestinal accidents due to, 384; 
general intoxication due to, 383; idio- 
syncrasy as a cause of, 383; mercurial 
stomatitis due to, 384; prevention of, 
385; renal accidents due to, 384; sali- 
vation due to, 384; treatment of, 385. 
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Hydriodic acid, syrup of, use of, in glandular 
enlargement accompanying rachitis, S18. 

Hydrogen dioxid. See Hydrogen peroxid. 

Hydrogen peroxid, use of, contraindicated 
in washing out abscess cavity in diph- 
theria, 277; in gangrenous chancre, 423; 
as gargle in hydrargyrism, 385; as gargle 
in syphilitic angina, 426; in inflamed 
chancre, 422; as mouth wash in mtnni)S, I 
170; in syphilitic onychia, 429; in ter- i 
tiary lesions of mucous C)r mucocuta- 
neous surfaces, 427; in throat, affections 
complicating scarlet fever, 129, 130. 

Hyprophobia, 334; cauterization of wound 
made by rabid animal, 330; complications 
of Pasteur treatment in, 340; constitu- 
tional etfects of inoculation in, 339; con- 
stitutional ineasures of treatment, for, 
336; experiments by Now York Health 
Department in cauterization of wounds 
made by rabid animals, 336; indic^ations 
for antirabic treatment in, 334; 
effects of inoculation in, 339; mortality 
from, affected by Pasteur trend numt., 
342; Pasteur treatment for, 334, 337; 
Pasteur treatment for, by mail, 341; 
precautions against infection of attend- 
ants upon, 343; prophylaxis in, 335; 
treatment of the doveloijed disease, 
342. 

Hydrotherapy, use of, in after-treatment of 
morphinism, 624; in alcoholism, 594; in 
arthritis deformans and chronic rheu- 
matism, 712; in bacillary dysentery, 324; 
in chronic gout, 701; in convalescence 
from influenza, 196; in delirium tre- 
mens, 606; in diabetes raellitus, 762; in 
the exaggerated form of measles, 149; 
in hallucinosis of drunkards, G09; in 
the Keeley gold cure of alcoholism, 600; 
in miliary fever, 580; in pellagra, 662; 
in pneumonia, 231; in reduction of 
obesity, 808; in Rocky Mountain fe- 
ver, 566; in scarlet fever, 125, 127; in i 
syphilis, 366, 435; in typhoid fever, . 

16. i 

Hygienic measures, in care of mouth, 368; * 
in cure of morphinism, 624; in German 
measles, 165; in measles, 145; in prophy- ; 
laxis of acute rheumatism, 296; in scar- , 
let fever, 123; in syphilis, 368; in treat- 
ment of alcoholism, 599; in treatment 
of arthritis deformans, 711; in treatment ^ 


of hereditary syphilis, 432; in whooping- 
cough, 177. 

Hygienic-dietetic treatment, of tuberculo- 
sis, 477. 

j Hyoscin, use of, in delirium tremens, 606; 
in dclh'ium of pneumonia, 228; in pneu- 
monia of alcoholics, 258; in treatment 
of morphinivsni, 620. 

Hyoscin hydrobromate, use of, for relief of 
delirium in septicemia, 291; for relief of 
insomnia in typhoid fever, 27. 

Hyoscyamus, use of, in after-treatment of 
morphinism, G24. 

Hyperalimentation, in tuberculosis, 478, 538, 

HYPERGLyCKMIA IN DIABETKS MEOLITUS, ex- 
planation of, 722. 

Hypicrpyrexia, in acute rheumatism, 302. 

Hypnotic suggestion, use of, in treatment 
of alcoholism, 600; in treatment of mor- 
phinism, 624. 

Hypnotism, use of, in <*hronic alcoholism, 
»597; in (hOirium tremens, 605; in hallu- 
cinosis of drunktirds, (>09; in treatment 
of morphinism, (>24, 

Hypodermic injections. See Injection, 
subcutaneous. 

Hypodermoclysis, of normal saline solu- 
tion, for (^ollapse in acute stage of 
bacillary dystaitery, 327; for hemorrhage 
in pulmonary tuberculosis, 502; for in- 
fant ilcj diarrhea, 329. 

Hypodermoclysis, use of, in bilious pneu- 
monia, 258; in sepsis complicating scar- 
let fever, 128. 

Hypophosphites, use of, in convalescence 
from pneumonia, 262. 

Ice, transmission of typhoid fever by, 3. 

Ice, use of, in parotitis complicating typhoid 
fever, 27. 

Ice bag, use of, in adenit is complicating glan- 
dular fever, 576; in (cerebrospinal menin- 
gitis, 213; in cervical adenitis (complicat- 
ing scarlet fever, 131; to (control hemor- 
rhage in pulmonary tuberculosis, 500; to 
control hemorrhage in t 5 ’i>hoid fever, 20; 
in hemorrhagic form of measles, 154; 
in laryngeal complications of measles, 
157; in measles, 150; in mumps, 170; 
as a preventive of myocarditis, 276; 
to reduce temperature in pneu- 
monia, 231, 232; for relief of delirium in 
septicemia, 291 ; for relief of pain in aout^ 



INDEX 


845 


rheumatism, 302; for relief of pain in j 
pneumonia, 227 ; for relief of pain in small- 
pox, 47; as a stimulant in septicemia, 
290; in throat affections complicating 
scarlet fever, 130. 

Ice cap, use of, in bacillary dysentery, 324; 
in pneumonia, 22G; for i-elief of head- 
ache in typhoid fever, 27; in scarlet 
fever, 127. 

Ice collar, use of, in cervical adenitis com- 
l^licating diphtheria, 277. 

Ichthyol, use of, in cervical adenitis compli- 
cating scarlet fever, 131; in erysipelas, 
284; to relieve itching in varicella, 112; 
in small-pox, 49, 

Ichthyol ointment, use of, in acute gout, 
702; in adenitis accompanying glandular 
fever, 57(5. 

IcHTiiYOToxisMUS. See Fish poisoning. 

Idiosynohasy, as cause of disagreeable 
effects following injection of mercury, 
392, 403; as cause of hydrargyrism, 383. 

Immkhmann, tables by , showing yearly aver- 
age of deaths from small-pox before vac- 
cination, 100. 

Iinmobilizatioii, during acute stage of tuber- 
culosis, 482. 

Immobilization of joints, in arthritis de- 
formans and chronic rheumatism, 712. 

Immune sera. See Sera. 

Immunity, ])roduotion of, by cow-pox, 57; 
by glamlers, 357; by measles, 140; by 
mumps, 1(59; by tuberculin, 511; by vac- 
cination, 77; by varicella, 110. 

iMMt^NiZATioN, iigainst anthrax, 131; com- 
bincul method of, 331; method of, in 
diphtheria, 268; technique of, 332. 

Imtktigo contacuosa, as complication of 
vaccination, 86. 

Impotknce, as a symptom of diabetes melli- 
tus, 760, 

Inclusion bodies,^’ presence of, in blood 
during scarlet fever, 115. 

Indian hemp- See Cannabis indica. 

Inbians, tubercnilosis among, 444. 

Individi^al pkophylaxis against tuber- 
culosis, 455; marriage a factor in, 464; 
occupation a factor in, 463; precautions 
to be observed in presence of tubercu- 
losis, 465; protection of children, 458; 
protection of infants, 457; protection of 
youth, 462; rules for school-children in, 
460 ; rules for tuberculous subjects in, 466. 


Inebriates’ reform association, 599. 

Infant, protection of, against tuberculosis, 
456. 

Infectious diseases, as complications of 
measles, 161; liability to, of children 
with whooping-cough, 175; transmission 
of, by diseased meat, 637. 

Influenza, acute, 184; bacteriology of, 184; 
bronchiectasis complicating, 194; bron- 
chitis complicating, 189; cardiocirculatory 
complications of, 193; chronic influenza 
complicating, 194; classification of, 188; 
complications of, 191; convalescence 
from, 196; diet in, 188; gastrointestinal 
type of, 189; general treatment of, 187; 
immunity conferred by, 186; joint affec- 
tions complicating, 194; meningitis com- 
plicating, 193; mortality from broncho- 
pneumonia as a complication of, 192; 
nephritis complicating, 194; nervous 
type of, 190; pneumonia complicating, 
191; prophylaxis in, 185; rare complica- 
tions of, 194; respiratory tyj^e of, 188; 
serum treatment of, 186; sources of, 185; 
specific treatment of, 186; summary of 
subject, 196; symptoms of, 187; temper- 
ature in, 188; treatment of, 186; treat- 
ment of types of, 188; types of, 188. 

Influenza, chronic, as a complication of 
the acute form, 194; treatment of, 195. 

Influenzal meningitis, 193, 210. 

Inhalation, use of drugs by, in whooping- 
cough, 180. 

Inhalation of alkalies, for relief of laryngeal 
complications of measles, 157. 

Inh alation of Steam, for relief of expectora- 
tion in tuberculosis, 498, 

Inhalations, use of, in laryngeal tuberculosis, 
492; for relief of bronchitis accompany- 
ing tuberculosis, 508; for relief of cough 
in pulmonary tuberculosis, 497; for re- 
lief of inflammation of larynx in small- 
pox, 51; for relief of lar 3 mgotracheal 
cough in measles, 153; in the respiratory 
type of influenza, 189; solutions to be 
used in, 497. 

Injection, administration of alcohol by, in 
diabetic neuritis or neuralgia, 766. 

Injection, administration of mercury by, in 
syphilis, 390; by insoluble method, 394: 
by soluble method, 392. 

Injection, hypodermic. See Injection, sub" 
cutaneous, 
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Injection, intracerebral, of tetanus anti- 
toxin, 345. 

Injection, intralaryngeal, use of, in laryngeal 
tuberculosis, 492, 493; solution for use 
by, 494. 

Injection, intramuscular, of arsenobenzol in 
syphilis, 416; importance of, seen in 
septicopyemia, 289; of insoluble salt.s of 
mercury, 394; objections to iise of mer- 
cury by, in hereditary syphilis, 433; ob- 
jections to use of mercury by, in preg- 
nancy, 432; of soluble salt-s of mercury, 
392; of tetanus antitoxin, 345, 346, 

Injection, intravenous, of adrenalin ehlorid 
in pneumonia with cardiac toxemia, 252; 
of antianthrax serum, 332; of arseno- 
benzol in sn^hilis, 415; of electrovargol 
in typhus fever, 37 ; importance of, seen in 
septicopyemia, 289; of normal salt solu- 
tion in bronchopneumonia complicating 
influenza, 192; of normal salt solution in 
meat poisoning, (>39; of nornuil suit solu- 
tion in sepsis complicat ing scarlet fever, 
12S; of normal salt solution iii typhoid 
fever, 19; of sodium biearboiiate in 
diabetic coma, 757; of strophanthus 
in i)neumonia with cardiac toxemia, 253; 
of tetanus antitoxin, 345. 

Injection, rectal, use of, in enterocolitis 
complicating measles, 161; of nornud 
salt solution in delirium tremens, 602; 
of normal salt solution in hemorrhage 
during pulmonary tub<^rclllosis, 502; of 
normal salt solution in mumps, 171; of 
sodium bicarbonate in diabetic coma, 
757. 

Injection, subcutaneous, of alcohol, in car- 
diac failure complicating influenza, 193; 
of antianthrax serum, 332; of camphor in 
cardiac failure complicating influenza, 
193; of camphor in pneumonia, with car- 
diac toxemia, 253 ; of collargolum in 
typhus fever, 37; of dextrose in diabetic 
coma, 758; of electrovargol in tj-^phus fe- 
ver, 37 ; of ether in cardiac failure compli- 
cating influenza, 193 ; of food, in treatment 
of tetanus, 350; of levulose in diabetic 
coma, 758; of normal salt solution in 
bronchopneumonia complicating influ- 
enza, 192; of normal salt solution in 
meat poisoning, 639; of normal salt solu- 
tion in mumps, 171; of normal salt solu- 
tion in poisoning by amanita phalloides, 


649; of normal salt solution in typhoid 
fever, 19; of oxygen in pneumonia, 237; 
of tetanus antitoxin, 345; of tuberculin, 
517. 

Injection, tracheal, solution for use by, 494; 
use of, in laryngeal tuberculosis ,492, 493. 

Injections, use of, in nasal and pharyngeal 
complications of measles, 156. 

Inoculation, for rabies, see Pasteur treat- 
ment.; for scarlet fever, 123; for small- 
pox, 52. 

Inosita, use of, to prevent acidosis in dia- 
betes mellitus, 757. 

Insects, transmission of tuberculosis by, 
455. 

Insomnia, treatment, of, in acute rheuma- 
tism, 302; in after-cure of morphinism, 
624; in delirium tremens, (505, 607; in 
nervous type of influenza, 191; in Pas- 
t<nir treat nu^ut for rabies, 339; in tuber- 
culosis, 506; in typhoid fever, 26. 

Installations, use of, in nasal and pharyn- 
geal compli(‘at.ions of measles, 156. 

Intermittent treatment, adnnnist ration of 
mercury by, in syphilis, 417. 

Intestinal antiseptics. See Antisci)tlcs. 

Intestinal .voToiNToxicwTroN, (i64; alco- 
holism asso(uatcd with, 683; anemias 
associatinl with, ()tS0; ctmses of, (>65; cir- 
culatory disorders associatial with, 679; 
cutam^ous disorders associated with, 
6S2; definition of term, 664; diet in 
treatment of, 668, 677, 683; dipsomania 
associated with, 683; elimination in treat- 
ment of, 671; exercise in treatment of, 
67(); habits of life in causation of, 675; 
habitual constipation assotiafod with, 
677; intestinal antiseptics in t refitment 
of, 674; liver <lisor(l<Ts associated with, 
679; metabolic disorthTs associated with, 
6tS0; nervous disorders • associated 
with, ()<S1 ; ocular affections associated 
with, 682; respiratory disorders asso- 
ciated with, 081; treatment of, 668; 
ti'catment. of conditions and symptoms 
associated with, 675. 

Intestinal parasites, poisoning due to 
presence of, in food, 634. 

Intestines, disorders of, complicating 
measles, 160 ; disorders of, due to rachitis, 
818; perforation of, in typhoid fever, 22; 
puncture of, for relief of meteorism in ty- 
phoid fever, 26. 
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Intoxication, alcoholic, see Alcoholism; 
chronic morphin, see Morphin addic- 
tion; general, following intramuscular in- 
jection of mercury for syphilis, 403; in- 
testinal, definition of the term, 664. 

Intracellular ferments, decomposition 
produced by, in animal tissues and the 
effects of, 636. 

Intramuscular injection, ^^ee Injection. 

Intravenous injection. See Injection. 

Intubation of larynx, indications for, in diph- 
theriii, 274; indications for, in laryngeal 
complications of measles, 158; indica- 
tions for, in laryngeal tuberculosis, 494; 
indications for, in laryngismus stridu- 
lus complicating rachitis, 820; method of 
performing, 274; reinsertion of tube, 275; 1 
removal of tube, 274. 

Inulin, as substitute for vegetable starch 
in diabetes mcllitus, 748. 

Inunction, employment of, in scarlet fever, 
124; as a means of administering mer- 
<‘ury in syphilis, 387. 

lodid of ammonium. See Ammonium 
iodid. 

lodld of calcium. See Calcium iodid. 

Iodid of iron, use of, in glandular enlarge- 
ment accompanying rachitis, 818; in 
mumps, 170. 

Iodid of potash. See Potassium iodid. 

Iodid of potash ointment, use of, in mumps, 
170. 

Iodid of rubidium. See Rubidium iodid. 

Iodid of sodium. See Sodium iodid. 

lodlds, organic, use of, in syphilis, 410. 

lodids, us(‘ of, combined with colchicum, in 
acute gout, 703; in delayed resolution of 
pneumonia, 258; in diabetes insipidus 
%vith syphilitic taint, 777 ; in hereditary 
syphilis, 434; in syphilitic arthritis, 
SOI). 

lodin^ external use of, in abscesses compli- 
cating tuberculosis, 509; in cervical ade- 
nitis comph<^ating scarlet fever, 131; in 
laryng(nil complications of tuberculosis, 
493, 494; in mouth disturbances accom- 
panying diabetes mellitus, 736; in 
pharyngeal cough, 495; to relieve pain in 
the chest accompanying tuberculosis, 
506; in small-pox, 48; in stomatitis due to 
hydrargyrism, 385; over trachea and 
bronchi for relief of cough in tuberculo- j 
sis, 497. ' 


lodin, external use of, in syphilis, in gum- 
mata, 430; in mucous patches, 427; in 
papular and tubercular tertiary lesions 
of syphilis, 426. 

lodin, internal use of, for enlargement of 
lymphatic glands complicating measles, 
162; for nephritis complicating scarlet 
fever, 133; for reduction of obesity, 308. 

lodin, internal use of, in syphilis, 404; ab- 
sorption of, 405; action of, 404; adminis- 
tration of, by mouth, 407 ; dosage of 
different preparations of, 408; dose of, in 
general, 406; elimination of, 405; hypo- 
dermic administration of, 408; ill effects 
of, 406; preparations of, 407 ; prophylaxis 
against iodism in, 406; proprietary prepa- 
rations of, unreliable, 407, 409; rectal ad- 
ministration of, 408; in syphilitic bone 
lesions, 430; in syphilitic joint lesions, 
430; treatment of iodism, 406; value of, 
404. 

lodin-vasogen, use of, in local treatment of 
gummata, 430. 

lodipin, use of, in syphilis, 410, 

Iodism, 406. 

Iodoform, use of, as dusting powder for 
gangrenous chancre, 423; as dusting pow- 
der for mucous patches on genitalia, 427; 
in local treatment of laryngeal tubercu- 
losis, 493; in suppositories for rectal 
chancre, 424. 

Ipecac, use of, in bacillary dysentery, 326; to 
induce vomiting in acute alcoholism, 589. 

Ireland, antituberculosis work in, 441. 

Iritis, syphilitic, local treatment of, 429. 

Iron, use of, in after-treatment for chronic 
opium poisoning, 620; for anemia in 
tuberculosis, 507; in convalescence from 
diphtheria, 275; in convalescence from 
glandular fever, 577; in convalescence 
from influenza, 2; in convalescence from 
pneumonia, 262; in post-diphtheritic 
paralysis, 278; in rachitis, 818. 

Iron, tincture of chlorid of, use of, in pneu- 
monia, 234; in scarlet fever, 125; in 
throat affections complicating scarlet 
fever, 130. 

Iron, lodid of. See Iodid of iron. 

Irrigation of colon. See Colonic flushing. 

Irrigation of intestines in bacillary dysen- 
tery, with nitrate of silver solution, 327 ; 
with normal saline solution, 327; with 
other drugs, 327, 328. 
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Irrigation of nasopharynx, in trc'ainiont of ! 
diphtheria, 272; otitis media caused by, | 
277. ^ I 

Irrigation of the tissues, vahie of, in septi- j 
copyemia, 290. j 

Irrigation of vagina, use of, in diiibeti(‘ vulvi- i 
tis, 765. 

Irritants, prohibition of, in food or drink in i 
chancre of the lips, mouth, or t.ongu(% 
425. 

Irritating drugs, eniployimad. of, to (*ause 
abscess fixation^’ in ])neuinonia, 216. 

Italians, predisposition of, to rachitis, 
815. 

Italy, introduction of va(‘cination into, 59; 
trial of antianthrax seanim in, i^H2, 

Itchino, as a symptom of diabetes molli- 
tus, 764. 

Jail pevek. See ''ryphus fever. 

Jalap powder, usi' of, in wood alcohol 
poiaoninf^, 610. 

Japan, history of vaecination in, 102. 

Japanese hand-stove, us(‘ of, in typhoul 
fever, 2H, 28. 

Jattrez, Prof., theory Indil by, rt^ganlin^j; 
delirium tremens, 602. 

Jeffeuson, President, inter<*st taken in 
vaccination by, i)2. 

Jenner, history of discovery of va(*eina- 
tion by, 57; inoculation (‘xperinumts hy, 
92. 

Jennings, Oscar, method (miployi'd hy, for • 
treatment of morphinism, 62Jh ; 

jEQtTiRiTY SEED, poLsonous eleincuits in, of 
a proteid character, 635. j 

Jesty, Benjamin, first inoculation of cow- 
pox for prevention of small-pox by, *57. i 

Jewish race, liability to diabetes among, 
719. 

John op Gaddesdbn, red light treatnicnt 
of small-pox, suggested by, 51. 

Joint puncture. See Pimc^turc. 

Joints, affections of, as a complication of 
influenza, 194; local treatment, of syph- 
ilitic lesions of, 430. 

Jossbrand, experiments by, on tnmsmis- 
sion of tuberculosis by vaccinat it n, 90. 

JouKOPFSKY, vaccination by, of healthy 
children from syphilitic children without 
transmission of syphilis, 88. 

JuroenseNj use of alcohol in pneumonia 
advocated by, 230. 


Karrell’s diet, for reduction of obesity, 795. 

Kean, Dr., results of antityphoid vaccina- 
tion in the U. S. Army reported by, 4. 

Keeley gold cure, 600. 

Kelaiditis, claim by, for making antitoxic 
serum for whooping-cough, 183. 

Kellar, investigations by, on causation of 
rachitis, 815. 

Kkmp\s ue(^tal irrigators, 674. 

Kennedy, early roi)ort on small-pox inocu- 
lation by, 52. 

Kermes mineral, use of, as an expectorant 
in pneumonia, 257. 

Ker.nig’s skjn, presen (^e of, in delirium 
tremens, 608. 

K ET( ) N V HI A, (‘tirbohydrat es in treatment 
of, 756. 

Kid.nev, disoudehs of, as a complication 
of diphtheria, 279; as a complication of 
measles, 161; due t.o arsenobenzol in 
treatment of syphilis, 415; due to 
hyiirargyrism, 385. 

Kidney, ootty, 695. 

Kidneys, sypiulitk' lesions of, local 
treat m<‘nt (»f, 431. 

Kilmahno(’K, mortality from small-pox in, 
Ix'fot’i* and after vticchuition, 96. 

Kilmer, method suggested by, for con- 
trolling paro.x 3 'sms of whooping-cough, 
178. 

Kink-cotjgh. See Whooping-cough. 

Klein, ])ost-inort.cm evidence of poisoning 
from canned fish report.e<l by, 645. 

Klein and Durham, investigations by, 
showing difficulty in detecting micro- 
organisms causing food poisoning, 636. 

Knopf, window-tent devised hy, for use 
in tuberculosis, 480. 

Knopf’s schedule of rules, for protection 
of children against tuberculosis, 460. 

Koc'h, KoiiERT, discovery of tuberculin by, 
509, 510. 

Koch’s bacillen emulsion, 612, 513. 

Koch’s new tuberculin, 512. 

Koch’s old tuberculin, 513. 

Korsakom ’s psychosis, 609. 

Kraske-Riedel’s treatment of erysipelas, 
285. 

Kreatotoxismus. See Meat poisoning. 

Kruse, work by, on bacillus of dysentery, 
317. 

Ku-ssmaul, report by, of syphilis trans- 
mitted by lancet used in vaccination, 88. 
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CiTSSMAUL.’s BREATHING, presence of, in 
diabetic coma, 732. 

jABIA majora, swelling of, as a complica- 
tion of mumps, 166. 

^actate of lime, use of, in convalescence 
from pneumonia, 262. 

:.actic acid, use of, in local treatment of 
laryngeal tuberculosis, 493. 

[jACTONE, use of, as a food in acute rheu- 
matism, 298. 

Lactose, presence of, in diabetic urine, 728; 
use of, as food in bacillary dysentery, 
325; use of, as substitute for vegetable 
starch in diet of diabetics, 749. 

Lake mixture, for use in local treatment of 
laryngeal complications of tuberculosis, 
494. 

Lakton. See Cdycoheptonic acid, 

Lambert, Sir Alexander, ergot in de- 
lirium tremens recommended by, 605; 
hyoscin, apomorphin, and strychnin 
in combination recommended by, as 
hypnotic in delirium tremens, 606; 
method of treating chronic alcoholism 
employed by, 597; method of treating 
mori>hmiHm cmiiloyed by, 621; milk in 
typhoid fever forbidden by, 13. 

Lanckreaux, use of chloral in delirium 
tremens recommended by, 606. 

IjANG, use of metallic mercury in syphilis 
advocated by, 396, 

Lang’s formula for gray oil of mercury to 
be used in injection, 396. 

Lanolin, as diluent for small-pox vaccine 
virus, 66; as a protective in employ- 
ment of counterirritation, 159. 

Larkspur, poisoning by, 652. 

Laryngeal complications, in tubercu- 
losis, 490; local treatment ,of, 492. 

Laryngismus stridulus, as a complica- 
tion of rachitis, 820, 

Laryngitis, as a complication, of measles, 
157; of small-pox, 51 ; of tuberculosis, 490. 

Larynx, intubation of. See Intubation. 

Larynx, involvement of, in diphtheria, 
490; in tuberculosis, 490. 

Lassar’s paste, application of, to vaccinated 
arm, 73. 

Lath.\m, cases of tuberculosis considered 
suitable for sanatorium treatment by, 
4*^0; results reported by, of oral ad- 
ministration of tuberculin, 517. 


Lathyrism, 652; treatment of, 653. 

Laundry, care of, in tuberculosis, 41)7. 

Lavage, gastric, use of, in acute alcoholism, 
589; in acute dilatation of the stomach 
complicating pneumonia, 259; in barbel 
cholera, 644; in cheese poisoning, 647; in 
intestinal autoinfection complicated with 
arthritis, 681 ; in meat poisoning due to B. 
botulinus, 639; in meat poisoning due to 
B. enteritidis, 641; in meat poisoning 
due to B. paratyphosus, 642; in poison- 
ing by amanita phalloides, 649; for relief 
of vomiting in infantile diarrhea, 329. 

Laveran and Catrin, studies by, on bac- 
teriology of mumps, 167. 

Laxatives, sweetened, contraindicated in 
diabetes mellitus, 736. 

Lead poisoning, influence of, in causation 
of gout, 694. 

Leeches, use of, in pneumonia, 256, 257; in 
pneumonia together with oxygen, 237. 

Legrain, use of convalescent serum by, in 
treatment of typhoid fever, 37. 

Leichtenstern, epidemic of psittacosis re- 
ported by, 584. 

Leiter coil, use of, to reduce temperature 
in pneumonia, 232. 

Lemonade, use of, in delirium tremens, 602, 
603. 

Leprosy, as a complication of vaccination, 
90. 

Letikoc 3 rtic extract, use of, in pneumonia, 
244; value of, in cerebrospinal menin- 
gitis not determined, 201. 

Leuriaux, claim for making an antitoxic 
serum for whooping-cough made by, 
183. 

Levulose, subcutaneous injection of, in 
diabetic coma, 758; use of, to prevent 
acidosis in diabetes mellitus, 757; use 
of, as substitute for vegetable starch in 
diabetes mellitus, 748; presence of, 
in diabetic urine, 728. 

Levulosuria, conditions governing, 728. 

Levy-bing, direct parasitic action of mer- 
cury established by, 381. 

Lewin, toxic symptoms following thera- 
peutic use of phosphorus reported by, 
627. 

Leyden, mixture suggested by, for rectal 
feeding in tetanus, 350. 

Liddle,. Duncan, chicken-pox first dis- 
tinguished from small-pox by, 109. 
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LIEBEN^s TEST, for acotono in the urine, 
733, 

Liebekmeister, on use of cold wet pack 
in typhoid, ItS. 

Ligation of limbs, for control of hemorrhage 
in pulmonary tuberculosis, 501. 

Light, protection from, as a therai)eutic 
measure in varicella, 112. 

Light therapy, use of, in diabetes inHi])idiis, 
777. 

Liniment, of ether, chloroform, and men- 
thol, for relief of neuralgic pain following 
withdrawal of morphin, 624. 

Liquor potassii arsenitis, use of, in nervous 
type of influenza, 191. 

Lithemia, 697. 

Lithium carbonate, use of, in diabetes mel* 
litus, 760. 

Lithium eftrate, use of, in diabetes rnellitus, 
760. 

Liver, disturbances of, assocntited with 
intestinal autointoxication, 679. 

Liver abscess, as a complication of influ- 
enza, 100. 

Lobar pneumonia. Sec Pneumonia. 

Loco WEEDS, poisoning b3^ 652. 

Loefpler and Frosch, work by, on prophy- 
lactic serum for foot and mouth disease, 
583. 

Louum temulentum. See Darnel. 

Loomis sanatorium, experiments performed 
in, concerning dosage of tuberculin, 522; 
experiments performed in, showing con- 
dition of gastrointestinal tract in 
tuberculosis, 569; menus for meals 
served in, 552; menus for meals in two- 
hour diet employed in, 654; percentage 
of patients having otitis media at, 509; 
records of tuberculin therapy kept in, 
518; statistics of laryngeal complica- 
tions in tuberculosis kept in, 490; test 
diet for tuberculous patients employed 
in, 502. 

Lott, hyoscin first used by, in treatment 
of morphinism, 620. 

Lugol’s test, for acetone in the urine, 733. 

Lumbar puncture. See Puncture. 

Lunar caustic, objections to use of, in 
chancre, 422. 

Lupimrs, poisoning by, 651. 

Lupxjs, as a complication of vaccination, 
90. 

Luthje, H., on causation of gout, 693. 


Lymphatic CiLands, enlargement op, as a 
complication of measles, 1()1; treatment 
of, 162. 

Lysol, injections of, in solution, in chancre 
with phimosis, 423; irrigation of the 
bowel with a solution of, in the clironic 
stage of bacillary dysentery, 328; use 
of, as a disinfe<^tant, in tuberculosis, 452, 
453; use of, as a lotion in pustular or 
ulcerative syphiloderms, 426. 

M.^gdeberg experiments, on frequency of 
syphilis, 370, 373. 

Magnesia, milk of, use of, as mouth wash in 
diabetes rnellitus, 736. 

Magnesium citrate, use of, to empty the 
gastrointestinal tract in pneumonia, 
227. 

Magnesium perhydrol, use of, in diabetes 
rnellitus, 7()0. 

Magnesium sulphate, use of, in acute alco- 
holism, 589; in htudllary dysentery, 326; in 
chronic: alcoholism, 595; in constipation 
ac<‘ompanying llocky Mountain fever, 
565; by rectum in diabetic coma, 757; tet- 
anus cases treated by subdural injection 
of, 352; in treatment of tetanus, 349; 
in wockI al(‘oh()l poisoning, <il 0. 

MA<5NUK-LEvy, Oil diabctic bread, 747. 

Malujna.n’t pustule, 330. 

Malt, use of, in convalescence from pneu- 
monia, 262. 

M.A.LTOSE, presence of, in diabt't ic^ urine, 728. 

Mammary <?land, swelling of, as a complica- 
tion of mumps, 166. 

Maimite, use of, to prevent acidosis in dia- 
betes rnellitus, 757. 

Maragliano, 5 per cent, solution of phenol 
recommended by, for use in tetanus, 
349. 

Maraglxano's antituberculosis serum, 525. 

Mahcolini, transmission of syi)hilis by 
means of vaccination reported by, 88, 

Marine ciamates, tuberculous children 
benefit ed hy, 473. 

Marine Hospital Service, iniles issued by, 
for disinfection in tuberculosis, 454. 

Marital prophylaxis against syphilis, 376. 

Marmorek’s antistreptococcic serum, use of, 
in scarlet fever, 12S. 

Maxmorek^s antitubefculosis serum, 525. 

Marriage, question of, in diabetes meUitus, 
769; in tuberculosis, 464. 
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Martin, use of pilocarpin in mumps ad- 
vised by, 172. 

MassachusetTvS, antituberculosis work in, 
445. 

Massachusetts General Hospital, dis- 
infection of typhoid urine and stools at, 

8; mortality from typhoid fever at, 15, 
19; results of administration of urotropin 
in pneumonia at, 223; results of anti- 
typhoid vaccination at, 5; rules for pre- 
vention of typhoid extension in, 7; study 
of influenza at, 188; technique of anti- 
typhoid vaccination at, 6. 

Massage, use of, in after-treatment of mor- 
phinism, 624; in alcoholism, 594; in 
arthritis associated with intestinal auto- 
intoxication, 681; in arthritis deformans, 
712 ; in chronic gout,700; in chronic opium 
poisoning, 619; in chronic rheumatism, 
712; in convalescence from influenza, 
196; in convalescence from pneumonia, 
2()2; in hallucinosis of di'unkards, 609; in 
Korsakow’s psychosis, 609; in mumps, 
170; in muscular weakness accompanying 
rachitis, SIS; necessity for caution in 
use of, for phlebitis complicating ty- 
phoid fever, 28; in nervous type of influ- 
enza, 191; in paralysis following cerebro- 
spinal meningitis, 214; in reduction of 
obesity, 807; in syphilitic arthritis, 306. 

Mastitis, as complication of typhoid fever, 
28. 

Match factories, chronic phosphorus 
poisoning in, 628; means of preventing 
l>hosphorus poisoning in, 629. 

Matches, phosphorus, suicide by means 
of, 626. 

Mauriac, passage of iodin thi’ough the sys- 
tem demonstrated by, 405. 

Maw's improved inhaler, for use in laryn- 
geal complications of tuberculosis, 492. 

McBride, directions by, for atropin and 
strychnin treatment of alcoholism, 596, 
596. 

Meals, arrangement of, in treatment of 
obesity, 797; menus for, in treatment of 
tuberculosis, 547. 

Measles, 138; admission of light in, 147; 
antipy^retics in, 150; asthenic form of, ; 
153; bacteriology of, 138; bronchitis 
complicating, 153 ; bronchopneumonia 
complicating, 158; care of mouth in, 148; 
cleanliness important, in, 147, 150; com- 


plications of, 156; contagiousness of, dur- 
ing period of eruption, 143; contagious- 
ness of, during period of invasion, 141; 
cough as a symptom of, 152 ; diagnosis be- 
tween, and typhus fever, 38; diet in, 148; 
enterocolitis complicating, 160; eruption 
in, 142; eruption in hemorrhagic form of, 
154; exaggerated form of, 149; fresh air 
treatment of, 146, 159; genital disorders 
complicating, 161; hemorrhagic form of, 
154; hydrotherapy in, 149, 152; hygienic 
treatment of, 145; immunity conferred 
by, 140 ; intestinal disorders complicating, 
160; laryngeal disorders complicating, 
157 ; lymph glands enlarged in, 161; mor- 
tality in asthenic form of, 154; mortality 
from bronchopneumonia in, 158; mouth 
diseases complicating, 157; mucous mem- 
branes in, and their diseases complicating, 
156; nervous symptoms of, 152; nose 
affections complicating, 152, 156 ; non- 
contagiousness of, during period of 
desquamation, 143; non-contagiousness 
‘ of, during period of incubation, 141; 
other infectious diseases complicating, 
161 ; pharyngeal affections compli- 
cating, 156; physician's duty as regards 
infection in, 139; as a predisposing 
cause of rachitis, 814; prevention of, in 
hospitals, 144; prevention of, in schools, 
144; prophylaxis of, 139; prophylaxis of, 
in private practice, 145; rare complica- 
tions of, 161; rules applying to pro- 
phylaxis of, 141; sequelae to, 162; 
sickroom in, 146; symptomatic treat- 
ment in, 148; temperature in, 142, 149; 
treatment of, 145; ventilation during, 
146. 

Measles, German, 164; treatment of, 
165. 

Meat, use of, in diabetes mellitus, 744. 

Meat poisoning, 637; by B. anthracis, 330; 
by B. botulinus, 638; by B. Breslavien- 
sis, 641; by B, enteritidis, 640; by B. 
Friedebergensis, 641 ; by B. paraty- 
phosus, 642; by B. pneumoniae, 643; 
by B. proteus vulgaris, 642; by B. sui 
septicus, 642. 

Mechanotherapy, in chronic gout, 700; in 
reduction of obesity, 805. 

Medical" erysipelas, 282. 

Medical profession, influence of, toward 
proper use of alcohol, 593 • 
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Medinal, of, for restraint of delirium in 
pneumonia, 228. 

Mehnert, effect of vaccination on whoop- 
ing-cough in young infants reported by, 
74. 

Meltsseh, on caxises of acute dilat-ation of 
the stomach in pneumonia, 2t)0, 

Meningitis, as a complication of aciife 
rheumatism, 304; as a complication of 
erysipelas, 285; as a complication of 
influenza, 193; as a complication of 
mumps, 171; as a complication of 
pneumonia, 259; diagnosis betwcim, 
and t^^phus fev(*r, 39. 

Meningitis, oerebroscinau. AVc Cere- 
brospinal meningitis. 

Meningitis, iNFLtirENZAL. See Influenztil 
meningitis. 

Meningitis, pneu.mococcus and strepto- 
coccus, 210. 

Menstrual disturbances, in tuberculosis, 
507. 

Mental APATHY in diphtheria, 269, 270. 

Menthol, local use of, for <Hsinfcc‘tion of 
mouth in measles, 148; for relief of cough 
in pulmonary tuberculosis, 407; for relief 
of itching complicating diab(‘t(vs mellitus, 
764; for relief of itching in small-pox, 40 ; 
for relief of itching in varicella, 1 12. 

Menthol, alcoholic solution of, for reli(4 of 
tender toes in typhoid f(na»r, 20. 

Mentholated lozenges, us(‘ of, to r(4i(*v<‘ 
cough in pulmonary tuh(T<nilosis, 497. 

Menzer^s antistreptococcic serum, ust‘ of, 
in scarlet fever, 128. 

Mercolint aprons, administration of mer- 
cury by, in syphilis, 300. 

Mercurial baths. aSVc Bath. 

Mercurial dusting powders, us<> of, in si»(»- 
ondary syphilis of the mu<!osin and mtu*o- 
cutaneous surfaces, 426. 

Mercurial flannels, administration of m<T- 
cury by, in s>T)hilis, 390. 

Mercurial ointments, use* of, in chancre of 
general integument, 425; in chan<*rt'of 
lips, 425; in chancre of the re<‘tum, 424; 
in gumraata, 430; in here<litary syphilis, 
434; in macular and papular s3q>hiIo- 
derms, 425; in palmar and plantar 
syphilids, 430; in papular or t ubercular 
tertiary lesions of syiihilis, 426; as a 
prophylactic measure*! in syphilis, 373; 
in pustular and ulcerative syphilo- 


derms, 426; in syphilitic arthritis, 306; 
in syphilitic contlylonuita, 428; in 
syphilitic lesions of bones and joints, 
430; in syphilitic onychia, 429. 

Mercurial preparations, suitable for use in 
syphilis, 385. 

KIerourial STOMATITIS, duo to hydrargy- 
rism, 384; treatment of, 385. 

Mercury, injection of insoluble salts of, 
394: calomel, 396; gi'ay oil, 396; early 
use of method, 394; injection fluid, 397; 
injection implement, 399; injection site, 
400; objections, 402; preparations used, 
397; salicylate, 397; sterilization of 
rieoille, 400; technique of injection, 401; 
tlicory, 395. 

Mercury in syphilis, 380; absoriition of, 
382; action of, 381; administration of, 
by mouth, 385; administration of, in 
gencnil, 388 ; continuous intermittent 
treatment with, 418; continuous treat- 
ment with, 417; cutaneous administra- 
tion of, 387; danger of, in diabetes asso- 
ciat(Hl with syphilis, 768; elimination of, 
382; in hereditary syphilis, 433; hydrar- 
gyrism from cx(‘(*ssiv<» use of, 3cS3; injec- 
tion nu^thod of administering, 390; insol- 
ubh* injections of, 394; inunction method 
of udminist (Ting, 387; inunction method 
desirable in infants, 434; ^‘mixed'^ form 
of tr(*atnunit with, 385, 410; in preg- 
nan<w, 431 ; preparations of, suitable for, 
385; iwtal administration of, 387; sol- 
uble* inj(*(*tions of, 392. 

Mercury, ammoniated, use of, in exulcer- 
at(*<l (*han(T(% 423. 

Mercury benzoate, use of, in syphilis, 394. 

Mercury bichlorid, hy])od<*rmi<t use of, in 
papular or iuhtTcular t(*rtiary cutaneous 
Itvsious of S3‘philis, 426; in syphilis, 
303. 

Mercury bichlorid, local use of, in chancre of 
th(' general intc'gumenl, 425; in exulcer- 
ut ( h 1 i‘hancrc, 422 ; in gangrtmous chancre, 
423; as gtirgh* in chan<*re of the mouth 
and tongu(*, 425; in gummala, 430; in 
miu'ous patches, 427; in papular and 
tuhenailar tertiary lesions of syphilis, 
42t>; in pustular and ulcerative syi>hilo- 
dorms, 426; in small-pox, 49; in syph- 
ilitica alopecia, 429; in syphilitic ony- 
chia, 429; in tertiary syphilitic lesions 
of mucous or mucocutaneous surfaces. 
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427; in throat affections complicating 
scarlet fever, 130. 

Mercury bichlorid, objections to, as disin- 
fectant for tuberculous sputum, 453. 

Mercury bichlorid, use of, by irrigation, for 
abscess of the cervical glands, 247; for 
chancre of the vagina or uterine neck, 
425; in chronic stage of bacillary dysen- 
tery, 328; for mucous patches on the 
genitalia, 427. 

Mercury bichlorid, use of, by mouth, in 
syphilis, 386. 

Mercury, biniodid, use of, in scarlet fever, 
124; in syphilis, by mouth, 387; in 
syphilis by hypodermic injection, 393. 

Mercury cacodylate, use of, in syphilis, 394. 

Mercury chlorid. See Calomel. 

Mercury cyanid, use of, in syphilis, 394. 

Mercusy, gray oil of, use of, in syphilis, by 
intramuscular injection, 396; by rectal in- 
jection, 387. 

Mercury lactate, use of, in syphilis, 394. 

Mercury, metallic, use of, in syphilis, 396. 

Mercury oleate, use of, in administration of 
mercurial plasters, 390 ; in administration 
of mercury by inunction, 388; in chancre 
af the general integument, 425; in mac- 
ultir and papular syphiloderms, 425. 

Mercury peptonate, use of, in syphilis, 394. 

Mercury protoiodid, use of, in syphilis, 386. 

Mercury salicylate, use of, in syphilis, 397. 

Mercury tannate, use of, in hy drargyrism af- 
fecting the kidneys, 385; in syphilis, 387. 

Mercury, white precipitate of, use of, in 
mercurial plasters, 390. 

Mercury with chalk, use of, in hereditary 
syphilis, 434; in syphilis, 386. 

Mercury, yellow oxid of, use of, in care of 
eyes in small-pox, 50. 

Metabolic disorders, associated with in- 
testinal autointoxication, 680. 

Metallic ferments, use of, in treatment of 
pneumonia, 246. 

Metchnukoff, experiments by, on causa- 
tion of arterial sclerosis, 679. 

Mbtch.mkofp and Roux, demonstration 
by, that anthropoid apes are susceptible 
to s 3 T:>hilis, 362; experiments by, on 
prophylactic measures in S 5 ^hilis, 373. 

Meteorism, in typhoid fever, 26. 

Methyl alcohol. See Wood alcohol. 

Methyl salicylate, local application of, in 
mumps, 170. 
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Methylene blue, irrigation of the bowels 
with a solution of, in the chronic stage 
of bacillary dysentery, 328; use of, to 
relieve sciatic pain in diabetes mellitus, 
766. 

Mezereon ointment, use of, in syphilitic 
iritis, 429. 

Michigan, antituberculosis work in, 446. 

Middle ear, importance of protecting, in 
influenza, 189. 

“Migrating cases, in erysipelas, 283. 

Miliary fever, 578; characteristics of, 578; 
convalescence from, 578; definition of, 
578; eruption in, 578; mortality from, 
579; prophylaxis against, 579; quar- 
antine in, 579; treatment of, 579. 

Milk, as an article of diet in t 3 q)hoid fever, 
12; boiled, as factor in causation of 
rickets, 816; condensed, rachitis due to 
long-continued use of, 817; dried, long- 
continued use of, a cause of rachitis, 817; 
hot, use of, for relief of cough in pul- 
monary tuberculosis, 497; objections to, 
in diet of acute dysentery, 325; objec- 
tions to, in diet of chronic dysentery, 
328; sterilized, as factor in causation of 
rickets, 816; transmission of dysentery 
by, 319; transmission of foot and mouth 
disease by, 582; transmission of scarlet 
fever by, 116; transmission of typhoid 
fever by, 2, 3; use of, in diabetes mel- 
litus, 742. 

Milk AND MILK products, poisoning by, 645. 

Milk diet, in delirium tremens, 603; in 
diphtheria, 275; in influenza with gastro- 
intestinal symptoms, 190; in nephritis 
complicating scarlet fever, 133, 134; in 
pneumonia, 229; in scarlet fever as pre- 
ventive of nephritis, 133; in small-pox, 
46; in whooping-cough, 179; in wood 
alcohol poisoning, 610. 

Milk of magnesia. See Magnesia. 

Milk sugar. See Lactose. 

Mineral acids, action of, on glandular se- 
cretion in severe infections, 25. 

Mistura ferri et ammonii acetatis. See 
Basham's mixture. 

Mitten friction, use of, to reduce tempera- 
ture in pneumonia, 233. 

Mixed treatment, administration of mer- 
cury and iodin together by, in syphilis, 
410; use of, in hereditary syphilis, 434; 
use of, in pregnancy, 432. 



864 


IXDEX 


Mohn, disinfection of sick room as means | 
o9 curtailing whooping-(^ough advo- 
cated by, 179, 

Molds, as cause of pellagra, (ioT, 

Monkeys, reaction of, to vaccination and 
sniall-pox, 03. 

Montague, Lady Mauy Wortley, inocu- 
lation for snuill-pox introilutHnl by^ 7)2. 

MorphiiL} use of, in acute gout, 703; in bacil- 
lary dysentery, 327; in coni}>ination with 
atropin, in treatment- of nephritis com- 
plicating scarlet fever, 133; in eombina- 
tion with h^^oscin, for relief of insomnia 
in typhoid fever, 27 ; in <H>mbiiuit ion with 
digitalin and strychnin, in delirium tre- 
mens, 607; contraindicated in broncho- 
pneumonia complicating influenj^a, 192; 
contrain<Iicate<l in cough of pulmonary 
tuberculosis, 408; contniindieateil in 
nervous symiitoms coinplicat ing measles, 
152; to control cough <luring active 
stage of tuberculosis, 482; to control 
hemorrhage in pulmonary tuberculosis, 
500; in enterocolitis compli(‘ating meas- 
les, 161; in hydrophobia, 312; before 
intubation of the larynx, 275; in pneu- 
naonia of alcoholics, 258; in pulmonary 
edema complicating pneumonia, 259; 
for relief of dyspnea in tuberculosis, 50(); 
for relief of gastric irritability in typhoid | 
fever, 25; for relief of headticdie in ty- ! 
phoid fever, 27 ; for I'elief of hemorrhage 
in tyi>hoid fever, 19; for relief of hie- ; 
cough complicating pneumonia, 260; for 
relief of insomnia in influenza, 192; for . 
relief of insomnia in typhoid fever, 26; 
for relief of pain in acute polymyositis, 
685; for relief of pain in acute rheuma- 
tism, 297; for relief of pain in cerebro- ; 
spinal meningitis, 213; for ndief of pain 
in the chest accompanying tuberculosis, 
506; for relief of pain in muscarin poison- 
ing, 648; for relief of pain and cough in * 
pneumonia, 227; for relief of pain in 
Rocky Mountain fever, 565; for relief of 
pain in septicemia, 291; for relief of pain 
in small-pox, 47; in respiratory type of 
influenza, 189; for restraint of delirium 
in pneumonia, 228; in tetanus, 348; in 
treatment of morphinism, 618, 623. 

Morphin ADDicyrioN, 617; diet in treatment 
of, 619; effects of, in the East, 614; 
Hirschlaff’s heil-senim for cure of, 624; 


hygienic measures in treatment of, 624; 
hypnotism in treatment of, 624; Jen- 
nings' method of treating, 623; Lam- 
bert's method of treating, 621; methods 
of practicing, 616; Town's specific treat- 
ment of, 621; treatment of, in general, 
017. 

Moutai.ity, from the asthenic form of 
m(»asles, 154; from broiichopneiiniouia 
complicating influenza, 192; from bron- 
chopiuaimonia complicating measU\s, 
158; from bronchopncumoniti compli- 
cating whooping-cough, 175; from de- 
lirium trenums, 607; from diabetes melli- 
tus, 718; from glandular fever, 577; from 
miliary fewer, 579; from pneumonia, 
218, 234; from psittacosis, 586; from 
psilta(*osis among parrots, 585; from 
small-pox before vu<*ciuation, 54, 93; 
from small-pox since vaceination, 93;, 
from small-pox in vaccinated and un- 
vaecinated, 94; from small-pox with and 
wit houl va<'eina1 ion sears, 75 ; from 
t<»tamis, 350; from tuberculosis, 450; 
from tuberculosis treated with tuber- 
(‘ulin, 523; from typhoid fever, 15, 19, 
23; innn typhus fever, 37; from Weil's 
<lis(‘ase, 571. 

Mohtalitv, effcHtt of serum t,reatnient 
upon, in anthrax, 332; in dysentery, 
321. 

Moutautv, effe(^t of tuberculin upon, in 
tulurcailosis, 523. 

]M<)UTai.itv, effect of vaccination upon, in 
small-pox, 93, 

on the pro<luction of artificial 
pneumothorax in tuhcnmlosis, 535. 

Moser's antistreptococcic serum, of, in 
scarli't U*vtn\ 129. 

JIouTn, <'AHK OF, in diabetes nu4litus, 
736; ill nioiusl<‘s, 148; in meat jxiison- 
ing, 6)39; in pellagra, 6()2; in pneu- 
monia, 221; in syphilis, 368; in vari- 
cella, 113. 

Mouth wash, for use in lobar piununonia, 
222; in mumps, 170; in Rocky Moun- 
tain f<wer, 51)5; in stomatitis due 
to liydrargyrism, 385; in syphilis, 
369. 

Mucocutaneous junctions, treatment of 
sec^ondary S 3 a>hilitic lesions of, 426; 
treatment of tertiai*y syphilitic lesions 
of, 427. 
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Mtrcos^, treatment of secondary S 3 ?pliilitic 
lesions of, 426; treatment of tertiary 
S3T)hilitic lesions of, 427. 

Mucous MEMBRANES OP THROAT, Swelling 
of, in mumps, 171. 

Mucous PATCHES, local treatment of, 427. 

Mumps, 166; complications in, 166; defini- 
tion of, 166; diet in, 169; epidemics of, 
168; epididymitis complicating, 166, 171 ; 
general considerations on, 166; history 
of, 167; immunity conferred by, 169; 
incubation period in, 168; infectiousness 
of, 168; inflammation of mammary 
gland complicating, 166; inflammation 
of ovaries complicating, 166; operative 
measures in, 171; orchitis complicating, 
166, 171; organism found in, 167; 
prophylaxis of, 169; ptyalism compli- 
cating, 171; suppuration complicating, 
171; susceptibility to, 167; synonyms 
for, 166; transmission of, 168; treatment 
of, 169. 

Murphy, production of artificial pneumo- 
i.horax in tuberculosis advocated by, 53S. 

Murphy drip method, sodium bicarbonate 
given by, in diabetic coma, 757. 

Murrell, on polyarticular character of 
gonococcic arthritis in children, 306. 

Murrell and Hicks, bacillus obtained by, 
from gleety discharges, 295; on bacillus 
found in gonococcic arthritis, 306. 

Muscarin, as a cause of food poisoning, 635. 

Muscles, syphilis of, 685; treatment of, 

686 . 

Muscular cramps, 689. 

hlUSCULAR rheumatism, 688. 

Muscular weakness, accompanying rach- 
itis, 818. 

Mushroom family, poisoning by mem- 
bers of, 647. 

Musk, use of, for relief of hiccough compli- 
cating pneumonia, 260. 

Mussel poisoning, 646. 

Mustard, use of, as emetic in acute opium 
poisoning, 614. 

Mustard foot-baths, use of, in pulmonary 
edema complicating pneumonia, 259. 

Mustard plasters, use of, to relieve pain in 
the chest accompanying tuberculosis, 
506; over trachea and bronchi for relief 
of cough in pulmonary tuberculosis, 497. 

Mutton, meat poisoning due to, 638. 

Myalgia. See Muscular rheumatism. 


Mycetismus, 647. 

Myocarditis, as a complication of diph- 
theria, 276. 

Myositis, various forms of, 684; acute 
polymyositis, 684; muscular cramps, 689; 
muscular rheumatism, 688; myositis 
fibrosa, 687; myositis ossificans, 687; 
primary suppurative myositis, 686; 
secondary suppurative myositis, 687; 
syphilis of muscles, 685; tuberculous 
myositis, 687. 

Mytilotoxin, as a cause of food poisoning, 
635. 

Mytilotoxismus. See Mussel poisoning. 

Naqblb, method suggested by, for cutting 
short paroxysm of whooping-cough, 179. 

Naphthalin, use of*^ as an antiseptic in intes- 
tinal autointoxication, 676. 

Narcotic drugs, s;^ptoms due to misuse 
of, in whooping-cough, 175. 

Nasturtium officinale. See Watercress. 

Naunyn’s "starvation days,” 753. 

Neapolitan method of vaccination, 60. 

Neapolitan ointment, use of, in administra- 
tion of mercury by inunction, 388; in 
hereditary syphilis, 434. 

Necrosis of jaw, due to phosphorus poison- 
ing, 628. 

Negri, work on vaccination by, 60. 

Negroes, predisposition of, to rachitis, 816. 

Neisser, contagiousness of tertiary syphil- 
itic lesions established by, 371. 

Nephritis, as a complication op: German 
measles, 165; glandular fever, 577; influ- 
enza, 194; lobar pneumonia, 261; Hocky 
Mountain fever, 566; scarlet fever, 132; 
Weil's disease, 572. 

“Nbphrotyphus,” 24. 

Nervous system, disease of, and use of 
arsenobenzol in syphilis, 416. 

Nervous strain, influence of, in causation 
of alcoholism, 590. 

Nervous type of influenza, 190. 

Neuralgia, as a complication of acute 
rheumatism, 304; diabetic, see Diabetic 
neuralgia. 

Neurasthenia, associated with intestinal 
autointoxication, 682. 

Neurin, as a cause of food poisoning, 635. 

Neuritis, brachial, as symptom of diabetes 
mellitus, 766; diabetic, see Diabetic neu- 
ritis; due to administration of arsenic in 
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syi)hilis, 415; due to h^^drargyrism in 
.syphilis, 3S4. 

Neueitis, optic, duo to arsonobenzol ad- 
ministered in syphilis, 415; duo to wood 
alcohol poisoning, 1)10. 

New Jersey, antituberoulosis work in, 440. 

New York City, anlituhoiTulosis work in, 
447; means of house disinfec^tion in, 452. 

New York City Department, ex- 

periments performed by, on etT('(*ts of 
cauterization for rallies, Past(uir 

ant irabic virus sent by mail from, it; 
preparation of ant irabic virus by, lYAS; 
record by, of immunization with diph- 
theria antitoxin, 2GS. 

Newsholme, investigations by, on de- 
creased deathratefrorn phthisis, 439, 441. 

Nicotin, use of, in tetanus, 348. 

Night sweats, in t uhcTeulosis, 505, 

Nitric acid, fuming, results of, in t refitment 
of bite by rabui animal, 33th 

Nitrites, use of, to relieve vascular pain 
in ergotism, (>52. 

Nitrogen, inje(‘tic>n of, into phairal cavity, 
535; method employial in, 539. 

Nitroglycerin, use of, to (control hemorrhage 
from pulmonary tuberculosis, 500; dan- 
gerous in pneumonia, 24S; in <liahcti(t 
coma, 757; hypodcnni<*ally,in dipht heria, 
277; for relief of dyspiuai in tuberculosis, 
506; in scarlet fever with (*ardia(*. weak- 
ness, 127. 

Nooaeo, isolation by, of bacillus supposed 
to be cause of psittacosis, 584, 

KoN-niPHTHERmc CROUP, See Croup. 

Normal saline solution, injection of. /See 
Injection. 

Norway, introduction of vaceiiuit ion into, 60, 

Nose, affections of, as a complication 
of diphtheria, 272; of measles, 156; of 
scarlet fever, 120. 

Nose irrigation, in diphtheria, 271, 272; 
otitis media caused by, 277. 

Nose and throat, care of, a means of pre- 
venting acute rheumatism, 206. 

Nose-bleed. See Epistaxis. 

Nothnagel, tables by, showing mortality 
from small-pox, after vaccination, 100. 

Notification, value of, in control of tuber- 
culosis, 447. 

Nurse, duty of, in acute rheumatism, 296; 
in pneumonia, 222; in prevention of 
small-pox, 44; in scarlet fever, 119. 
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Nursing of infant, possibilities of infec- 
tion through, in syphilis, 432; in tubercu- 
losis, 457. 

Nutrition, changes in, due to pneumonia, 
228. 

Nuts, use of, in diabetes inellilus, 744. 

Nux vomica, use of, as tonic in taibereulosis, 
504. 

Oatmeal diet, value of, in after-treat meat 
of diabetic coma, 75(S. 

Oatmeal treatment of diabetes mellitus, 
/ o3. 

Obesity, 770; alcoliol in treatnuait of, S05; 
arrangement of meals in treat nuait of, 
707; Bouchnrd\s method for reduction 
of, 704; canstheni<\s in tn^atnumt of, 807; 
causes of, stated by von Noord(*n, 7S4; 
choice of cases for rf‘du<dion ‘of, 7S7; 
comparison of diets for reiluetion of, 
796; definition of, 779; (iit4eti(‘ treatment 
of, 790; Epstein <li<'1 for cure of, 791; 
exerelse in tn^atmenl of, SOti; foods 
allowable in, 800; foods to b(' avoided 
or restricted in treat xmail of, 800; func- 
tions of (IitT<‘rent foods in relation to, 
782; geniTal c^onsidiTutions in 
ment of, 788; gcauTal principles of di<*t 
in, 796; ilarvey-Hanting (*ure for, 790; 
health resells for tr<Nntmeiit of. 789, 
800; heat loss in ndation to tnhntn’cnt 
of, 784; heredity in causation of, 785; 
Hirschfehrs diet for rctluction of, 794; 
hydrotherapy in rediudion of, SOS; 
Harrelhs diet for reduction of, 705; 
limitation of fluids in treatment of, 805; 
massage in treatment of, 807; mechano- 
therapy in reduction of, 805; mediiunal 
treatment of, 808; menus for meals used 
in reduction of, 790; (haielcure for, 702; 
passive nieiduinicai ex(T(dses in reduction 
of, 807; physudogy of, 781; ]>r(u>hylaxis 
against, 786; K(»biids diet for redact ion 
of, 793; 8(*hweninger system for rcilur- 
tion of, 703; se<T(4ioii of si^xual organs in 
relation to, 7S(); sediuitury life* in causa- 
tion of, 785; S])a tretitmeuit of, 860; 
thyroid gland in rechudion of, 786, 
800; tn^atment of, after reduction, 816; 
treatment of, in general, 787; von Xoor- 
den^s sysltan for r(*<luction of, 794. 

Occupation, choice of, in tuberculosis, 463; 
influence of, in causation of gout, 694. 
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Occupations favoring transmission of 
syphilis, 372, 375. 

Ocular affections, associated with intes- 
tinal autoinfcction, 682. 

Oertel cure, the, for obesity, 792. 

Oil of sylvestrian pine, use of, in gangrene of 
the lung complicating pneumonia, 261. 

Oil of turpentine* See Turpentine. 

Ointments, use of antiseptics by means of, 
in small-pox, 50; in care of eyes during 
small-pox, 50; use of mercury by, in 
syphilis, see Mercury; use of salicylic 
acid by, for vaccinated arm, 73. 

Oleum phosphoratus, use of, in rachitis, 
818, 819. 

Ondrejovigh’s test, for diacetic acid in 
the urine, 733. 

Onychia, syphilitic, local treatment of, I 
429. 

Open air, importance of, during active stage 
of tuberculosis, 479, 480. 

Open-air treatment, in bronchopneumonia 
complicating diphtheria, 278; in measles, 
146, 159; in pneumonia, 224; in septico- 
pyemia, 290. 

Operative measures, employment of, for 
abscess of the lung complicating pneu- 
monia, 261; in actinomycosis, 360; in 
arthritis deformans, 714; in bacillary 
dysentery at the chronic stage, 328; in 
cervical adenitis complicating diph- 
theria, 277; in chancre of the general in- 
tegument, 425; in chancre with phimosis, 
424; danger of, in exophthalmic goiter 
complicated with diabetes mellitus, 767; , 
in chancre, 423; for hemorrhage, in ty- 
phoid fever, 21; for necrosis of the jaw 
due to phosphorus poisoning, 630; for 
phagedenic chancre, 423; for pleurisy 
with effusion complicating pneumonia, 
2G1 ; for rectal chancre, 425. 

Opiates, use of, in barbel cholera, 644. 

Opium, use of, to control cough during the 
active stage of tuberculosis, 482; to con- 
trol cough in laryngeal complications of 
tuberculosis, 491, 498; in diabetes in- 
sipidus, 777; in diabetes mellitus, 759; 
in diabetic gangrene, 770; in enterocolitis 
complicating measles, 160; in gastro- 
intestinal t 3 ^e of influenza, 190; for re- 
lief of cough in measles, 153; for relief 
of diarrhea in typhoid fever, 26; for re- 
lief of insomnia in typhoid fever, 26; for 


relief of pain in acute gout, 703; for 
relief of pain in infantile diarrhea, 329; 
for relief of pain in meat poisoning by B. 
enteritidis, 641; in scarlet fever, 127; in 
tuberculosis of the intestines, 505. 

Opium and ipecac, use of, for relief of pain 
in pneumonia, 227. 

Opium eaters, 616. 

Opium poisoning, 614; acute form of, 614; 
chronic form of, 616; effects of chronic 
form of, on Eastern races, 614; opium 
eating and, 616; opium smoking and, 63 6; 
treatment of acute form of, 614; treat- 
ment of chronic form of, 617. 

Opium smoking, 616. 

Opotherapy, employment of, in diabetes 
mellitus, 760; in syphilis, 436. 

Orchitis, as a complication of mumps, 166; 
as a complication of typhoid fever, 27; 
treatment of, in mumps, 171. 

Organic extracts, use of, in diabetes insipi- 
dus, 778; in diabetes mellitus, 760; in 
treatment of obesity, 809. 

Organotherapy, use of, in rachitis, 818. 

Orthofonn, use of, in small-pox accom- 
panied by dysphagia, 46. 

Orthopedic treatment, unnecessary in 
early stages of rachitis, 819. 

Otitis, as a complication of scarlet fever, 
130; of typhoid fever, 28- 

Otitis MEDIA, as a complication of diph- 
theria, 277; organism causing, 278; 
treatment of, 278. 

Otitis media, as a complication of measles, 
prevention of, 156. 

Otitis media, as a complication of tuber- 
culosis, 509. 

Ovaries, swelling of, as a complication of 
mumps, 166. 

^‘Oxidation temperature,'^ 485. 

Oxygen, hypodermic injections of, in pneu- 
monia with asphyxia, 237. 

Oxygen inhalations, use of, in broncho- 
pneumonia complicating measles, 159; 
in diabetic coma, 757; in lung complica- 
tions of Rocky Mountain fever, 566; in 
pneumonia, 236; to relieve dyspnea in 
tuberculosis, 506; in tetanus, 350. 

Oysters, transmission of typhoid fever 
by, 3. 

Pack, blanket, use of, to reduce tempera- 
ture in pneumonia, 233. 
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Pack, cold, use of, in aftor-troaimont of 
morphinism, 624; in delirium tremens, 
606; to reduce temperaturo in piuainio- 
nia, 231; to rediice temperature in 
Rocky Mountain fever, 565; to reduce 
temperature in scarlet fever, 126; in 
typhoid fever, 18. 

Pack, hot, use of, in after-treatment of 
morphinism, 624; in delirium tremens, 
602; in nephritis eomplicatinp; Rocky 
Mountain fever, 5t)6; in nephritis com- 
plicating scarlet fever, 134. 

Pack, hot dry, use of, in acute polymyositis, 
685. 

Pack, warm, use of, in sc^arlet fever, 126. 

Pain, relief of, a cause of morphinism, 616. 

Pancreas, relat ion betwet^n removal of, 
and diabetes mellitus, 720, 

Pancreatic extract, us(» of, in diabetes mc4- 
litus, 760. 

Pantopon, use of, in diabetes mellitus, 759. 

Paquelin cautery. C'aultTy. 

Paradysentery group of iiaoilli, 317. 

Paraldehyd, in delirium 1nmu»ns, t>()7; in 
pneumonia of aleo’iolics, 258. 

Paralysis, after ccu’i^hrospinal meningitis, 
214; due to Korsakow’s psychosis, 
609. 

Parathyroids, supposed relation between 
disturbance of, and rachitis, 813. 

Paregoric, use of, in typhoid fevc-r, 26. 

Parotitis, as a complication of tyi)hoid 
fever, 27. 

Parotitis bpidemica. Sec IMumps. 

Parrots, association of, with psittacosis, 
584. 

Passive mechanical exercise, in treatment 
of obesity, 807. 

Pasteur Institute of Paris, results of 
Pasteur treatment at, 341. 

Pasteur treatment of hydrophobia, 334; com- 
plications in, 340; duration of, 339; indi- 
cations for, 334; invent ion of, 337; local 
and constitutional effects of, 339; mor- 
tality from rabies affected by, 342; 
preparation of antirabic virus used in, 
338; results of, 341; technique of ad- 
ministration of, 337 ; use of, by mail, 341. 

Pasteurization of milk, as a protection 
against tuberculosis, 457; risks asso- 
ciated with, 646. 

Pasteur’s method, of immunization for 
anthrax, 331. 


Paterson, Marcus, method employed by, 
for gauging effects of exerciser on tuber- 
culous patients, 528; scientific principle 
of exertdse in tuberculosis discovered bj'', 
527; system of graduated labor devel- 
oped by, 528, 529; system of rest during 
active stage of pulmonary tubcTCulosis 
introdiKTd by, 483. 

PEDi(mLi\s VKSTiMKNToauM, transmission 
of typhus f<wer by, 32. 

pELLA<jiiA, 657; causation of, 657; diet in, 
661; drugs in, 659; fulminating form of, 
660; hemorrhage complicating, 662; hy- 
drotherapy for, ()62; institutions for care 
of, 662; prophylaxis of, 657; treatment 
of, 659. 

pEMPHKU's, as a compli<*ation of vaccina- 
tion, 91. 

Pennsylvania, ant it ulxuanilosis work in, 
446, 

Pentose, presemee of, in duibetic urine, 728. 

Pentosuria, conditions govtTuing, 729. 

Perforation of the intestine, ocinirrenee 
of, in typhoid fi^viT, 22. 

Peui(?ahditis, as a (xunplicaiion of pn<ni- 
monia, 2()1. 

Pkeiodk^ alc’ohollsm, 591. 

Periostitis, as a complication of typhoid 
fev(T, 27. 

Fernet, observations by, on pemphigus 
following vaccination, 91, 

Perspiration, stimulation of, in treatment of 
intestinal autointoxication, 672. 

Pertitssis, Whoo])ing-cough. 

Petrolatum, (external use of, in small-pox, 50, 

Pfeiffer, disc^overy of influenza baeillus 
184; glandular fever first described 
by, 574. 

Phai^lin, 649. 

Phahy'nx, disorders of, a complication of 
measles, 156; irrigation of, in diph- 
theria, 271 ; otitis media caused by irri- 
gation of, 277. 

Phenacetin, use of, in acaite rheumatism, 
301; in erysipelas, 284; in gastro- 
intestinal type of influenza, 190; in 
influenza, 187; in measles, 152; for re- 
lief of diabetic neuralgia and neuritis, 
766; for relief of headache in typhoid 
fever, 27; for relief of neuralgia compli- 
cating acute rheumatism, 304; for relief 
of pain in acute gout, 703; for relief of 
pain in acute polymyositis, 685; for re- 
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lief of pain in Rocky Mountain fever, 
564; for relief of pain in septicopyemia, 
201 ; for relief of pain in small-pox, 47; in 
scarlet fever, 126; in varicella, 112; in 
WeiFs disease, 572. 

Phenol, local use of, to relieve itching in 
diabetes mellitus, 764; local use of, in 
Rocky Mountain fever, 665; objections 
to, as disinfectant for tuberculous 
sputum, 453; subcutaneous use of, in 
tetanus, 349. 

Phbnolphthalein, use of, combined with 
rhubarb, in diabetes mellitus, 736. 

Phenolsulphonates, the, use of, as anti- 
septics in intestinal autointoxication, 
675. 

Phenyl salicylates, use of, as an antiseptic 
in intestinal autointoxication, 675. 

Philip, Dr. R. W., work by, on prevention 
of tuberculosis, 441, 

Philippines, the, history of vaccination in, 
104. 

Phipps, Jambs, first inoculation for small- 
pox performed upon, 58. 

Phlebitis, as a complication of typhoid 
fever, 28. 

Phloiudzin, glycosuria produced by in- 
joelion of, 724. 

‘‘ Phosphorisme,” 628. 

Phosphorus, use of, in after-treatment for 
morphinism, 623; in rachitis, 817. 

Phosphorus poisoning, 626; acute form 
of, 627; chronic form of, 628; history of, 
626; operative measures in treatment of 
chronic form, 630; prophylaxis against, 
629; treatment of acute form of, 627; 
treatment of chronic form of, 630. 

Physician, duty of, in diabetes mellitus, 
734, 737; as regards infection in measles, 
139, 145; as regards infection in scarlet 
fever, 120; as regards infection in small- 
pox, 44. 

Physiology of obesity, 781. 

Phytolacc.e uecandra. See Pokeroot. 

Pilocarpin, use of, in nephritis complicating 
scarlet fever, 133; in orchitis and epi- 
didymitis in mumps, 172; in pneumonia, 
236; in tetanus, 350; in wood alcohol 
poisoning, 610. 

Pituitary extract, use of, in diabetes insipi- 
dus, 778. 

Plasters, mercurial. See Mercurial plasters. 

Plasters, mustard. See Mustard. 


Platt, early inoculation with cow-pox for 
prevention of small-pox by, 57. 

Pleural effusion, accompanying tuber- 
culosis, 507. 

Pleurisy with effusion, as a complica- 
tion of pneumonia, 261. 

Pneumococci, autolyzed, use of, in pneu- 
monia, 243. 

Pneumococcus, history of, 220. 

Pneumococcus meningitis, 210 

Pneumococcus serum, use of, in menin- 
gitis complicating pneumonia, 259. 

Pneumococcus vaccine, use of, in mixed in- 
fections, 243; in pneumonia, 240; results 
of, 241, 242. 

Pneumonia, lobar, 217; abscess of lung 
complicating, 266; adrenalin in treat- 
ment of, 252; afebrile form of, 258; in 
alcoholics, 258; antipneumococcus serum 
in treatment of, 238; autolyzed pneu- 
mococci in treatment of, 243; bacteri- 
ology of, 217; bilious type of, 258; blood 
pressure in cardiac toxemias in, 254; 
bradycardia complicating, 260; bronchor- 
rhea complicating, 261; care of the 
body in, 226; ‘‘carriers’^ of, 222; chemo- 
immunity in treatment of, 245; in child- 
hood, 220; chih as an initial symptom, 
226; cleanliness important in prophy- 
laxis of, 223; as a complication of in- 
fluenza, 191; as a complication of 
whooping-cough, 175; complications and 
sequel® of, 257; convalescence from, 
262; correction of predisposing condi- 
tions in prophylaxis of, 222; cough and 
expectoration as a symptom of, 225, 
257; crisis in, 257; definition of,, 217; de- 
layed resolution in, 257; delirium as a 
symptom of, 228; diabetic type of, 258; 
diagnosis between, and typhoid fever, 
39; diet in, 228; dilatation of the stom- 
ach complicating, 229; disinfection in, 
222; division of cases in, 219; education 
of public a factor in prophylaxis of, 223; 
empyema complicating, 261; endocardi- 
tis complicating, 260; epidemic of, due 
to B. pneumoniae in infected bacon, 643; 
examination of patient in, 221; gastro- 
intestinal tract in, 227; irritating drugs 
in treatment of, to cause abscess, 246; 
isolation of cases-in, 220; leukocytic ex- 
tract in treatment of, 244; medicinal 
treatment of, 233; meningitis compli- 
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eating, 2i59; inetallu* fonnents in treai- 
ment of, 241); inortulit y from, 21S; neph- 
rit-is complicating, 250; lumsc’s duty in, 
222; nutritive cluuigcw in, 228; in old 
age, 220; open-air trcalinent of, 221; 
operative troatTuent iiulieated in, 2U1; 
oral cleanliness important in prophy- 
laxis of, 221; oxygen in treatment of, 
236; pain in, 226; i)oriear(Ut is compli- 
cating, 261 ; pleurisy wit,li elTiision com- 
plicating, 261 ; pncumoco(a*iis vac(‘ine in 
the treatment of, 2U); position of pa- 
tient in, 225; prevention of st^cond at- 
tack of, 222; prophylaxis in, 220; inihlic 
health in regard to, 222; in ptiblic 
institutions, 221 ; pulmonary edema 
complicating, 256; reeurreiKH'. of, 220; 
requisites of treatment for, 211); specific 
treatment of, 237; statistics of, 218; 
tachycardia compli(‘at ing, 221) ; treat- 
ment of complicuit ions and secpielic of, ! 
257; treatment of, in general, 223; treat- | 
ment of sp\itum in, 221; vi‘n('se<dion in j 
treatment, of, 225; veratrum in treat- ! 
ment of, 218. 1 

Pneumonia, afebiulk, 258. 

Pneumonia, Aseiu.vnoN, danger of, in 
meat poisoning, 631). 

“ Pneumonia bags/^ 232, 

Pneumonia, ktjieu, prev<aition of, 222. 

Pneumonia, sEC 0 NX>AHy, prevention of, 

222 , 

Pneumothorax, artificial, production of, 
in tuberculosis, 535; apparatus em- 
ployed in, for injection of gas, 537; j 
methods of production of, 535; method 
of injecting gas or air in, 537; selection ^ 
of cases for, 530. 

Pneumothorax, accompanying tuberculo- 
sis, 507. 

Pock diseases op animals, 54; ape-pox, 
56; cow-pox, 56; groups of, 54; horse- 
pox, 55; sheep-pox, 55. 

Poison cup, 648. 

Poisoning by food. See Food. 

Poisonous fruits and seeds, 651. 

Poisonous hoots, 050, 

PoKEROOT, poisoning by, 650. 

Polymyositis, acute, 6S4; treatment of, 
685. 

Polyvalent serum, use of, in treatment of 
pneumonia, 240. 

Pork, meat poisoning due to, 63St 


Portugal, introduction of vaccination int,o, 
60. 

Posen, mortality from small-iiox in, before 
and after vaccination, 1)5. 

Post-diphtheritic paralysis, 278. 

Post-typhoid psyc^hoses, as a complication 
of typhoi<l fever, 21). 

Potassium bromid, use of, in acute tileohol- 
Lsnu 5S1). 

Potassium chlorate, use of, as gargk*, in 
foot and month disease, 583; in syphil- 
itic angina, 426, 

Potassium iodid, use of, in aid inomycosis, 
360 j in bronchitis (»ompU(*at ing infhienssa, 
ISO; in cmx'brospinal meningitis, 213; in 
glandular eulargcMiu^nt aiH^ompauying 
rachitis, SIS; in mumps, 170; in optic 
neuritis due to poisoning with wood 
alcohol, 610; in syphilis, 408. 

Potassium nitrate, in pneumonia, 227, 

Potassium permanganate, use of, for 
flushing the colon in intestinal auto- 
intoxication, 674; as a gargle in syphilitic*, 
angina, 426; injections of, in chancre 
with phimosis, 423; in local treatment 
of foot and mouth disease, 583; in local 
treat numt of mucous i)at(du*s, 427; for 
stomacdi washing in acute opium poison- 
ing, 614; for stomach washing in m(*at 
poisoning, 631); for stomach washing in 
phosphorus poisoning, 627; for ndief of 
tlirout symptoms in scarlet fewer, 130; 
for relief of throat sym]>tonis in sinall- 
X)<>x, 47; in tertiary syidiilitic lesions of 
imKH)us or mucocnilaueous surfac<*s, 427. 

Potassium permanganate treatment, of 
small-pox, 51. 

Potato, common, j)oisoning by, 650. 

PorcaiET, B. suisepticus ileseribed b^', 642. 

Poultice, compound soap, use of, in d(4a> c*d 
resolution in pneumonia, 257, 

Poultice, flaxseed, use of, in parotitis com- 
plicating typhoul feviT, 27; in perfora- 
tion in t>i)hoid fever, 23; for rtdief of 
boils accompanying dialxdes mellitus, 
765; for redief of phlebitis (‘omplicating 
typhoid fev(T, 28. 

Poultices, use of, in bacillary dysentery 
324; in bronchopnoiinionia complicat- 
ing measles, 159. 

Pregnancy, diabetes in, 768; treatment of 
syi>hilis in, 431; vomiting of, assoedaied 
with into^tinal autointoxication, 683, 
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Presbyterian Hospital of New York, re- 
sults in, attending the use of urotropin 
for prevention of pericarditis in pneu- 
monia, 223. 

Priessnitz’ applications, employment of, in 
I>ronchopncumonia complicating meas- 
les, 159; in laryngeal complications of 
measles, 157; in laryngotracheal cough 
of measles, 152. 

Prison fever. See Typhus fever. 

Protoclysis, xise of, in septicopyemia, 290. 

Proprietary foods, long-continued use of, 
a cause of rickets, 817. 

Prostatic disease, as a complication of dia- 
betes mellitus, 766. 

Protargol, use of, in pellagra, 662; in small- 
pox for care of eyes, 50, 

Protein, sugar derived from, 725, 

Proteins, function of, in body, 782. 

Prudential Insurance Company, statis- 
tics (concerning death from tuberculosis 
furnished by, 450. 

Pruritus, treatment of, in diabetes, 765; in 
varicella, 113. 

Prussia, introduction of vaccination into, 

00 . 

Pseudo-rachitic osteoporosis, 813. 

Pseudo-rickets, 813, 

PsEUDOTRiCHiNosis. See Polymyositis, 
acute. 

PsiTPACOsis, 584; definition of, 584; diet in, 
586; etiology of, 584; parrots in causa- 
tion of, 584; prognosis in, 586; prophy- 
laxis against, 584; treatment of, 586, 

Psoriasis, association of, with intestinal 
autointoxication, 683; as a complica- 
tion of vaccination, 92. 

Psychasthenia, associated with intestinal 
autointoxication, 682. See also Neuras- 
thenia and Psychasthenia. 

Psychic influence, in treatment of whoop- 
ing-cough, 178. 

Ptomains, poisonous action of, 635. 

Ptyalism, as a complication of mumps, 171. 

Public’ health, relation of, to pneumonia, 

222 . 

Public prophylaxis against syphilis, 374. 

Pulmonary edema. See Edema of the 
lungs. 

Puncture, deep, use of, in muscular rheuma- 
tism, 689. 

Puncture, joint, use of, in arthritis de- 
formims and chronic rheumatism, 712, 


Puncture, lumbar, in diagnosis of meningitis 
complicating influenza, 194; in diagnosis 
of meningitis complicating pneumonia, 
259; technique of, 204; in treatment of 
cerebrospinal meningitis, 202. 

PuRiN BODIES, in causation of gout, 693. 

Purpura, as a complication of vaccination, 
85. 

Pyemia, definition of term, 286. 

Pyorrhea alveolaris, association of, with 
intestinal autointoxication, 679; danger 
of, in diabetes mellitus, 736. 

Pyramidon, use of, in measles, 151; use of, 
to relieve pain in diabetic neuralgia or 
neuritis, 766. 

Quarantine, period of, in diphtheria, 267; 
in foot and mouth disease, 582; in 
miliary fever, 579; in scarlet fever," 118, 
121; in small-pox, 43. 

Quinin, use of, in after-treatment of mor- 
phinism, 620; in bronchitis complicating 
influenza, 189; for control of cough in 
measles, 153; in convalescence from in- 
fluenza, 196; in influenza, 187; in meas- 
les, 151 ; in miliary fever, 580; in nervous 
type of influenza, 191; in pneumonia^ 
233; in prophylaxis of influenza, 186; in 
Rocky Mountain fever, 565, 566; in scar- 
latinal arthritis, 305; in whooping-cough, 
181; symptoms due to misuse of, in 
whooping-cough, 175. 

Quinin hydrochlorate, use of, hypodermic- 
ally in pneumonia, 234, 

Quinin hydrochlorid, use of, in intestinal 
autointoxication in prevention of com- 
plications, 682. 

Quinin hydrochlorosulphate, use of, hypo- 
dermically in pneumonia, 234. 

Quinin tannate, use of, in enterocolitis com- 
plicating measles, 161; in measles, 151. 

Quinin and urea hydrochlorid, use of, hypo- 
dermically in pneumonia, 233; method 
of administering, 234, 235. 

Rabbits, use of, for small-pox virus, 67. 

Rabies. See Hydrophobia. 

Rachitis, 812; blood changes in, 818; crani- 
otabes in, 817; deficiency of calcium a 
cause of, 813; deformities occasioned by^ 
818; dietetic treatment of, 816; etiology 
of, 814; geographical distribution of, 
812; glandular enlargement accompany- 
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ing, 818; heredity in eaiisaiion of, 815; 
hislory of, 812; iniestinal clisonicTs 
complicaling, SIS; medicinal treat meiii 
of, S17; muscular weakness accompany- 
ing, SIS; nervous complications of, 819; 
pathogenesis of, 812; j)rophylaxis against, 
815; respiratory disorders a(*eoini)any- 
ing, SIS; syphilis associated with, 814; 
treatment in early cases of, 817; treat- 
ment in florid form of, 817; treatment 
of, in general, SIG, 

Radium therapy, use of, in arthritis defor- 
mans and ehronie rheumatism, 713, 

Rectal feeding, in influenza with gastro- 
intestinal symptoms, 190; in tetanus, 
350; in whooping-eough, ISO, 

Rectum, administration of mercury by, in 
syphilis, 387; feeding by, sec Rectal 
feeding. j 

RncTtTM, ciiANCKE OF. Scv Chancrc. \ 

Red light treatment, of small-pox, 5. j 

Reid’s method, of applying leeelu\s in pneu- ' 
monia, 257. i 

Reiss, analysis by, of gastroiuti'sthuil 
.symptoms in influenza, 189. * 

Re.munokk, on treatment for hydropliohia, i 
335. 

RknaIi DBtt.AN<SK.MENT. *SVc Kidney. 
Renault, work on small-pox organism by, 
41. ‘ 

Resorcin, irrigation of the bowed with a 
solution of, in the chronic stage of bacnl- 
lary dysentery, 328. 

Resorcinol, use of, to relieve it (dung in 
varicella, 112. 

Respiratory type op influenza, 188. 

Rest, in treatment of acute rluHimati.sm, 
296; of bacillary dysentery, 32-1; of (‘ar- 
diac complications of acute rlnaimatism, \ 
303; of chronic opium poisoning, 619; ] 
of colds” during tuberculosis, 508; of ! 
convalescence from i)noumonia, 262; <yt ! 
diphtheria, 275; of gangrenous or phage- j 
denic chancre, 423; of Korsako\v*s psy- j 
chosis, 609; of laryngeal complications in • 
tuberculosis, 491; of musearin poison- 
ing, 64S; of poisoning by amanita 
phalloidcs, 649; of pellagra, 662; of ; 
tuberculosis, 477 ; of tuberculosis during 
active stage, 479, 4S2; of tuberculosis 
during and after hemorrhage, 499, SOL 
Restraint, method of applying in delirium j 
tremens, 604. ! 


Retinitis, atToinpanying diabetes mcllitus, 
7t)7. 

Revac’ctnatiox and its value, 75. 

Rheumatism, auutk, 292; alkaline treat- 
ment of, 301; an(‘mia <*omi)li(‘ating, 303; 
cardiac conipli(*ations of, 302; caiusa- 
tivc agents in, 292; chorea complicaiting, 
304; clothing of patient in, 207, 298; 
course of, 292 ; definit ion of, 292; develop- 
ment of, 292; diet in, 298; drugs in treat- 
ment of, 298; evidtmee of infectious 
nature^ of, 291; hygienic measures in 
pro])li\iaxis nW 296; h 3 ’per])yrct ic cases 
of, 302; inimolulization of joints in, 
297, 306; indications for direct treat- 
ment of, 296; infectious nature of, 292; 
insomnia complicating, 302; numingitis 
coinplicat ing, 304; luairalgia comxili- 
cating, ;^0‘l; nurse’s duty in, 296; organ- 
isms associated with, 293; portals of 
infeet ion in, 292; prophylaxis in, 296; 
removal of adcaioids ns a prophylactic 
measure in, 296; removal of tonsils us a 
prophylactic ineasun' in, 29t>; .salicjylates 
and similar drugs in treatment of, 299; 
.serum tluTupy a failure in, 301; symp- 
toms to <lrugs administensi in, 301; 
symptoninti(* tr(‘atiu(*nt of, ,302; syno- 
nyms for, 292; tonsils in relation to, 294; 
treutnumt of, 29t); treatment of <iuring 
convaltstauKas 301; vu<*cine theraxiy a 
failure in, 301. 

R H Et :M ATI SM, Cl l R()NU\ SO-CALLED, 707 
gonorrheal, sec Arthrit is, gonococcac; 
muscular, sec Muscular rluannatism; 
scarlatinal, see Arthritis, aiaile s<‘arla- 
tinal; syphilitic, sec .Vrthritis, .syjdiilitic. 

Rhododendron, poisoning by, 652. 

Rhubarb, us<‘ of, c<irnbin<‘d with phcnol- 
]>htiuiltan, in iliabett's mcllitus, 736. 

Kkuckts. See Rachitis. 

RiCKETrs, work by, on trunsiuLssion of 
typhus fever, 32. 

Ri(ais’ DISEASE. See Pyorrhea alv(*olaria. 

Roueuts, Siu William, investigations by, 
on n^sults of use of o])ium in India, <)14. 

Ronix, Alukht, r(^s^lts obtained by, in 
treatment of piuuunonia by means of 
metallic f<‘nnent.s, 246. 

Robin’s diet, for n*ductiou of obesity, 793. 

Robinson, Dr. Sam\’’el, apparatus devised 
by, for injection of gas in x>ncumo- 
thorax, 536. 
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Roclielle salts, use of, in acute alcoholism, 
589; in chronic alcoholism, 595. 

Rocky Mountain spotted pevbr, 562; 
bronchitis complicating, 565; cerebro- 
spinal symptoms in, 566; constipation 
in, 565; convalescence from, 567; diet 
in, 566; general and local treatment of, 
564; geographical distribution of, 562; 
heart failure in, 565, 566; hydrotherapy 
for, 565; immunity produced by, 562; 
incubation period of, 564; introduction 
to subject of, 562; lung complications 
of, 565; nephritis complicating, 566; 
organism supposed to be cause of, 562; 
prophylaxis against, 563; serum therapy 
for, 567; summary of treatment for, 567; 
transmission of, 562. 

Rolueston, use of thyroid extract in dip- 
somania suggested by, 601. 

R6mer serum, the, preparation and results 
of, in treatment of pneumonia, 239. 

Rosbnow, recent r(‘port by, on results of 
autolyzed pneumococci in treatment of 
pnoumoniti, 243. 

R(jussel law, the, effect of, in prevention 
of tuberculosis in France, 442. 

Rubella. See CJerman measles. 

Rubella morbillosa, 164, 

Rubella soARL.vriNosA, 165. 

Rubidium iodid, use of, in syphilis, 409. 

Rxtssian empire, mortality from small-pox 
in, before and after vaccination, 97. 

Saccharin, as substitute for sugar in dia- 
betes mellitiis, 749. 

Saccharose, presence of, in diabetic urine, 
728. 

Sacco, Luigi, early work in vaccination by, 
58, 59. 

Salicln, use of, in acute rheumatism, 300; in 
scarlet fever, 124. 

Salicylate of mercury. See Mercury. 

Salicylates, the, use of, in acute scarlatinal 
arthritis, 305; in arthritis deformans, 
713; in diabetes mellitus, 760; to relieve 
pain in acute polymyositis, 685; in 
Rocky ^Mountain fever, 564, 

Salicylic acid, local use of, in small-pox, 49; 
as spray for throat in scarlet fever, 129; 
in vaccinated arm, 73. 

Salicylic acid and related drugs, use of, in 
acute rheumatism, 299; in measles, 151; 
disagreeable symptoms following, 301. 


Salicylicacidointment,for vaccinatedarm, 73 ; 
in diabetic vulvitis, 765 ; in varicella, 113. 

Saline cathartics. See Cathartics. 

Saline infusion, use of, in pneumonia in con- 
nection with inhalations of oxygen, 237. 

Saline solution, hot, use of, by vaginal 
douche in diabetic vulvitis, 765. 

Saline solution, normal, intravenous in- 
jection of, see Injection, intravenous; 
rectal injection of, see Injection, rectal; 
subcutaneous injections of, see Injec- 
tion, subcutaneous. 

Salipyrin, use of, in acute rheumatism, 300; 
in acute scarlatinal arthritis, 305; in 
measles, 151; for relief of pain in acute 
polymyositis, 685. 

Salivation, due to hydrargyrism, 384. 

Salol, use of, in acute rheumatism, 300; in 
glandular fever, 576; in diarrhea com- 
plicating septicemia, 291; in enterocolitis 
complicating measles, 161; in intestinal 
autointoxication, 675; in infantile diar- 
rhea, 329; to relieve pain in Rocky 
Mountain fever, 564; in WeiFs disease, 
572. 

Salt-free diet, use of, in scarlet fever as pre- 
ventive of nephritis, 133. 

Salt-poor diet, value of, in diabetes insipi- 
dus, 776. 

Salt rub, use of, in pellagra, 662. 

Salvarsan. See Arsenobenzol. 

Sambon, theory of pellagra as a protozoal 
disease held by, 658. 

Sanatorium, Adirondack Cottage. See 
Adirondack. 

Sanatorium treatment, for alcoholism, 694; 
for morphinism, 617; for tuberculosis, 
469; objections to, in reduction of obe- 
sity, 789, 809; objections to, in tuber- 
culosis complicated with diabetes mel- 
litus, 767. 

Sanguinaria, tincture of, use of, to relieve 
cough during convalescence from pneu- 
monia, 257, 

Saponin, poisonous action of, 650, 651. 

Saxons, history of vaccination in, 102. 

ScARENZio, use of insoluble salts of mer- 
cury in treatment of syphilis advanced 
by, 390, 394. 

Scarlet fever, 114; arthritis complicating, 
132; cardiac weakness complicating, 127 ; 
cause of, 114; cerebral symptoms in, 127; 
cervical adenitis complicating, 131; diet 
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in, 123; (iisinfoeiion in, 120; dissf^mina- 
tion of, IH); <iiuroti<\s in, 125; druj^s in 
prev<‘ntion of, 123; ft‘brifu^<\s in, 12f>; 
garjy^los in, 125; gaHrt.roini<‘st in;il dis- 
orders oornplioatinp:, 132; hydrotherapy 
in, 125; hygienic measures in, 123; in- 
unctions in, 124; isolation in, IIS; nieti- 
ical treatment of, 124; mode of entrance 
of germ of, 117; nervous symi)t()ms in, 
127; nephritis complicating, 132; nurse’s 
duty as regards inf<»ction in, 119; opera- 
tive measures in, 131, 132; otitis com- 
plicating, 130; period of greatest infec- 
tion in, 117; persistence of virulence of, 
115; prevention of, in hospitals, 121 ; pn*- 
vention of, in schools, 122, 125; preven- 
tive drugs for, 123; pn^ventive inocula- 
tion for, 123; preventive treatment for, 
IIH; quarantine for, IIS, 121 ; respiratory 
comp Heat i< >ns and scniuelie, 1 34 ; ‘ ‘ n*- 
turn eases of, ” 117; sepsis ('oniplieating, 
128; serum treatment of, 12S; sick room 
in, 118; sloughing of tonsils in, 130; 
soui'ce of germs in, 115; temperature in, 
125; throat affections complieating, 129; 
treatment of attack, 123; treatment of 
complications and se(iueUe, V2{); treat- 
ment of (joimilescem^e, 12S. 

Scarlatinal uhkumatism. See Arthritis, 
acute searltitinal. 

Scars of vaccination, 74; value of, as 
sign of immunity, 9S, 

SciiAiSFran, epidemic of miliary fev<T re- 
ported by, 579. 

ScHAMBER<j, ointment rcTonmumdcHl by, for 
itching in <Iiahetes mellitus, 704. 

ScHAUDiNN AND IIoPFMANN, dis<*overy of 
the spirochete })y, 3G2. 

Schmidt, Adolph, test proposeni b^^, for 
estimating the state of the intestinal 
tract in tuberculosir,, 502; work by, on 
intestinal comi>lieat ions in tuberculosis, 
557. 


School children, protection of, against 
tuberculosis, 459. 

Schools, duty of, to teach injurious effects of 
alcohol, 592; establishment of, for tubcT- 
culouschildren, 460 ; prevention of metisles 
in, 144; prevention of scarlet fever in, 
122; prevention of tuberculosis in, 453. 

Schott gymnastic exercises, 641. 

Schweninger system, the, reduction of obe- 
sity by, 793. 


S<’iATi(’ PAIN, as symptom of <iiah(d(\s nu4- 
litus, 7t)(). 

S<U4AV(>, aidianthrax s<Tum in1rodu<*<Nl by, 
331; results of stTum on mortality of 
anthrax report (»d h\\ 332, 

Scopolamin, use of, in dtdirium tnunens, 
both 

S(H)TLAXD, antif ubereulosis work in, 440. 

Sea bathing, value of, in diabetes nudlitus, 
762; in rachitis, SI 6. 

Sea voyages, value of, in treatment of 
1 ubercnilosis, 473. 

SkI’ONDAHY <’rTANKOl*S SYMPTOMS OF SYPH- 
ILIS. See Syphilis. 

Skc'ondauy pnepmonia. See Pneumonia. 

Secretin, use of, in diab(4(»s nudlitus, 76)1. 

Skdentahv like, ndatioii of, to obesity, 785, 

Seigert^s rule, in prophylaxis of measles, 
144. 

Seiler’s solution, use of, as mouth wash in 
mumps, 170, 

Skl.mi, separation of poisonous alkaloids 
from food first (dTecded by, <>34, 

Skpsin, as a t*atise of food poisoning, r»35. 

Sepsis, as a eomplieation of scarlet fewer, 
128, 

Hkptk’KMIa, as a eomplie^ution of vae<*iua- 
tion, 91 ; definition of teTni, 286. 

SKTOieo PYEMIA, 2S6; defmit ion of, 2S6; tliag- 
nosis of, 2SS; diet in, 296; (4iology of, 
287; gastric irritability in, 291; organ- 
isms causing, 2S7; pathology t)f, 287; 
prognosis of, 2SS; prophylaxis of, 289; 
specific treatment of, 289; surgical tn^at- 
ment of, 289; symptoms of, 287; symp- 
tomatic treatment of, 296; treatment of, 
in geiKTal, 289. 

Sera, antityphoid, 7. 

Sara, immune, antianthrax, IVdl; antidiph- 
theritie, 26)9; antiinflmaixal, 194, 210; 
antimeningitie, 266; antipneumocoecie*, 
238; ant irabi<% 339; ant istn^Jt <H*occi<*, 
128, 155; antitoxic, 183, 6>39; autity- 
phohl, 7; Moser’s, 129; i)oly valent, 240; 
Homer’s, 239. 

Senim therapy, use of, in acute rheumatism, 
301; in anthrax, 331; in bacillary dysen- 
tery, 321; in cerebrospinal meningitis, 
200; in erysipelas, 284; in glau<I<TS, 35S; 
in influenza, 186>; in influenzal meningitis, 
210; in pneumonia, 238; in pneumococ- 
cus meningitis, 210; in Hocky Mountain 
fever, 567; in scarlet fever, 128; in septi- 
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copyemia, 29p; in small-pox, 52; in 
staphylococcus meningitis, 211; in strep- 
tococcus meningitis, 210; in syphilis, 
437; in tuberculosis, 525; in tubercu- 
lous meningitis, 209. 

Serum therapy in epidemic cerebrospinal 
meningitis, 200; in chronic cases, 209; 
frequency of administration of, 206; indi- 
cations for use of, 204; use of, in pro- 
tracted cases, 207; use of, in relapses, 
207 ; use of, in resistant cases, 208; size 
of dose in, 205; technique of adminis- 
tration of, 205. 

Sexual organs, relation between secretion 
of, and body weight, 786. 

Sheep-pox, 55. 

Shell-fish, poisoning by, 645. 

Shiga, determination by, of causal agent in 
epidemic dysentery, 316; preparation 
by, of immune serum for use in epi- 
demic dysentei'y, 321. 

Shiga bacillus, the, 317. 

Ship fever. See Typhus fever, 

SiEBER-ScHOUMOW, B. piscicidus agilis iso- 
lat.ed by, from fish, 644. 

*‘SlGUATERA,” 633, 

Silver nitrate, local use of, in chronic stage 
of bacillary dysentery as application to 
bowel wall, 327; in diabetic vulvitis, 
7G5; in foot and mouth disease, 583; in 
mucous patcl es, 427; in pharyngeal 
cough of iul'orc ulcsis, 495; lesults of, in 
treatment of 1 ii.e by rabid animal, 336; 
in stomatitis due to hydrargyrism, 386; 
in syphilitic onychia, 429; in tertiary 
syphilitic lesions of mucous and mucocu- 
taneous surfaces, 427 ; in throat affections 
complicating scarlet fever, 130; for 
ulceration of cornea in small-pox, 50. 

Silver nitrate, use of, as iiTigation in tuber- 
culosis of intestines, 505; as rectal in- 
jection in acute stage of bacillary dysen- 
tery, 327. 

Simaruba, use of, in bacillary dysentery, 
327, 

Si.MrLiUM REPTANS, as cause of pellagra, 
t>5S. 

SxTOTOXisMus, 652, 

“6o6”. See Arsenobenzol. 

Skin, administration of mercury by, in 
sj’philis, 3S7. 

Skin, disturbance of, due to use of arseno- 
benzol in syphilis, 415; as a complication 


of diphtheria, 279; due to hydrargyrism, 
384; in varicella, 112. 

Sleep, methods of securing, in delirium 
tremens, 607. 

Sleeplessness. See Insomnia. 

Small-pox, 40; control of itching in, 49; 
definition of, 40; delirium in, 48; diet in, 
46; disposal of dead in, 45; edema of 
glottis complicating, 51; eruption in, 48; 
erysipelas complicating, 49; eyes and 
their care in, 50; history of, 40; immun- 
ity from, 410; incubation period of, 43; 
infective period in, 41; inflammation of 
larynx complicating, 51 ; inflammation of 
tongue complicating, 61; inoculation for, 
62; insomnia in, 48; organism causing, 
41 ; pain as a symptom of, 47; physicians' 
duty in, 44; potassium permanganate 
treatment of, 51; prophylaxis in, 43; 
quarantine in, 43 ; red light treatment of, 
51; serum treatment of, 52; suppuration 
in, 48; susceptibility to, 40; tempera- 
ture in, 47; throat disturbances in, 47; 
tracheotomy in, 51; transmission of, 42; 
treatment of, 45; vaccination for, 43, 45. 
See also Vaccination. 

Small-pox hospital, 43. 

Small-pox virus, diluents for, 65; prepara- 
tion of, 62, 63; preservation of, 65; use 
of rabbit for, 67. 

Smith, Eustace, mouth wash for use in 
mumps suggested by, 171. 

Smith, Dr. James, experiments by, on in- 
oculation for small-pox, 92. 

Smith, Nathan, early employment of hy- 
drotherapy in general infections by, 16; 
on fan bath in typhoid fever, 18. 

Soamin, use of, in pellagra, 660. 

Social customs, influence of, in causation 
of alcoholism, 590. 

Soda, washing, external use of, for itching 
in diabetes mellitus, 764. 

Soda benzoate, use of, in the asthenic form 
of measles, 153. 

Sodium arsenate, use of, in preventive 
treatment of boils in diabetes mellitus, 
766. 

Sodium bicarbonate, internal use of, in 
acidosis during diabetes mellitus, 756, 
770; in acute alcoholism, combined with 
nux vomica, 589; in acute rheumatism 
together with other remedies, 299, 301; 
in diabetic coma, 757; in pneumonia, 
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234; in pnoiiinoniaT combinod witli rulo- ! 
mel, 227; in sUaniich washing for aciito ; 
alcoholism, 5S9; in treat iiK^ut of mor- 
phinism, G24. 

Sodium bicarbonate, intravenous inj<‘etion 
of, in a (liiibcti(^ patient, under infiiien(*e 
of a ireneral anesthesia, 770. j 

Sodium bicarbonate, local use of, for disiti- | 
fection of mouth, in measles, 14S; in j 
snudl-pox, 47. 1 

Sodium borate, use of, in treat m<*nt of ol)e- | 
sity, 809. ; 

Sodium bromid, use of, for relief of laryugis- . 

mus stridulus in rachitis, S20. j 

Sodium cacodylate, use of, in pella| 2 :ra, 600. j 
Sodium eWorld, use of, as test, in diabetes i 
insipidus, 774; in pellagra, 07)9. ' 

Sodium citrate, use of, in aeidosis during 
diabetes nicllitus, 7r)(>; in a(*ut<' rlxni- , 
matism, 301; for control of vomiting in ' 
whooping-cough, ISO; in dialxdic' (H>ina, 
757. 

Sodium iodid, use of, in arthritis deformans 
and chronic rheumatism, 714; in glan- 
dular enlargement a(‘c‘ompanying ra- 
chitis, 818; in syphilis, 409. ; 

Sodium nitrate, use of, in control of lu'iu- , 
orrhage from puhnonary tuben^ulosis, 
500. 

Sodium phosphate, use of, in influenza, 1S7 ; 
in intestinal autointoxication, 072; in 
prevention of boils accompanying dia- 
betes mellituH, 70)5; in Wcnl’s dis<Mis<s 
572. 

Sodium salicylate, use of, in a<aite rlam- 
matism, by the rectum, 300; in asthenic 
form of measles, 153; in influenza, 187; , 
in Weil's disease, 572, 

Soja, use of, in diabetes mellitus, 747. 
SoLLiER, Paul, on suffering following treat- 
ment for morphinism, 625. 

Sore arm and ulceration, as a complicai- 
tion of vaccination, 86. i 

Spa treatment, in diabetes mellitus, 763; in 
gout, 701; in obesity, 809. 

Spain, introduction of vaccination into, 00, ' 
Spartein, use of, in nephritis complicating ' 
scarlet fever, 134; in pneumonia with 
cardiac toxemia, 254; in treatment of 
morphinism, 623. 

Spasmophilia, relation of, to rachitis, 819. 
Specific sebum reaction op syphilis, dis- 
covery of, 362. 


Spinal (’riivATURR, association of, with 
ri(‘kets, SIO, SIS. 

Spiritus etheris compositus. See Com- 
l>oiind spirits of ether. 

Spiuoc’HETK, discovery of, 362. 

Spondylitis, 710. 

Spraying of nose and throat, in diphtheria, 
272; in laryngeal tub<M*culosis, 492; lim- 
itcnl value of, in whooping-cough, 181 ; 
in metisles, loli; for relief of ‘'(H)lds" ac- 
compiinying tuhennilosis, oOS. 

Spruiors vaccmnatio.v, as eomplication of 
vaec illation, SO. 

SpiTTUM, treat nu^nt of, in pneumonia, 221; 
in t ubenmlosis, 453, 466, 40S; in whoop- 
ing-eoiigli, 1S(), IS7. 

Staph YL<>eo('(’rs meninihtls, 211. 

Starvation, (unployment of, in bacillary 
dys(mt(Ty, a<mti‘ stage, ;i2r); in chronic 
stag<N 32S. 

Stath' ailments, 709, 

Steam, use of, as disinf('<4ant for tubercu- 
losis, 153. 

Stenosis oe lvuvnx, due to laryngeal 
tubenMilosis, 491. 

Stevenson, Sir O'homas, epiihmiie of ma- 
lignant ('ihnna du(‘ to H. jiroteus vulgaris 
infe<‘t ing sardimvs <les<*nb(*<l by, 644. 

Still's disease, 710. 

Stimulants, use of, in (‘('n^brospinal menin- 
gitis, 214; in nu^Lsles befon^ giving cold 
bath, 149; obji^elions to, in hemorrhage 
during pulmonary tiilxTinilosis, 501. 

Stimulants, alcoholic, use* of, in eer<‘bro- 
spinal meningitis, 214; in pneumonia 
with eardiae toxemia, 254. 

Stimulants, cardiac, use of, in muBcarin 
pi>isoning, t>48; in pulmonary edema 
eomplieating ]>neumouia, 259. 

Stimulants, diffusible, use of, in pneumonia 
of uleoholies, 258; in pneumonia with 
cardiac toxemia, 254. 

Stimulants, ethereal, use of, in erinis of 
pneumonia, 257. 

Htoltznkh, liypothesis advanced by, as to 
causation of rickets, 814; investigation 
by, on r<4ation btdween rickets and 
supranuial glands, 813. 

“Stomach ('oucjh, 495. 

Stomach pump. See Stomach tube. 

Stomach tube, administration of food by, 
in meat poisoning, 639; evacuation of 
stomach by, in acute opium poisoning, 
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614; evacuation of stomach by, in acute 
phosphorus poisoning , 627 ; evacuation of 
stomach by, in meat poisoning, 639, 641. 

Stomach washing. See Lavage. 

Stomatitis aphthosa, as a complication of 
measles, 157. 

Stomatitis gangrenosa, as a complication 
of measles, 157. 

Stomatitis, mercurial. See Mercurial 
stomatitis. 

Stomatitis ulcerosa, as a complication of 
measles, 157. 

Strapping the chest, as a means of relieving 
pain accompanying tuberculosis, 506. 

Strapping the side, for relief of pain in 
pneumonia, 227. 

Strassburger, on the significance of re- 
tarded bowel action in intestinal auto- 
intoxication, 671, 

Streptococcus meningitis, 210. 

Streptococcus scarlatin^e, 114. 

Streptococcus serum, use of, in typhus fever, 
37. 

Strontium bromid. See Bromid of stron- 
tium. 

Strophanthus, use of, in cardiac failure com- 
plicating influenza, 193; in cerebro- 
spinal meningitis, 214; in diphtheria, 
277 ; in pneumonia with cardiac toxemia, 
252, 

Strychnin, use of, for acute alcoholism, com- 
bined with apomorphin, 589; in acute 
alcoholism, combined with capsicum, 
589; in acute alcoholism, hypodermic- 
ally, 589; in acute opium poisoning, 615; 
in acute rheumatism, 300; in bacillary 
dysentery, for collapse in acute stage, 
327; in barbel cholera, 644; in broncho- 
pneumonia complicating influenza, 192; 
in cardiac failure complicating influenza, 
193; in cerebrospinal meningitis, 214; in 
cervical adenitis complicating scarlet 
fever, 131; in cheese poisoning, 647; in 
chronic alcoholism, combined with atro- 
pin, 595; in chronic opium poisoning, 
620, 623; in convalescence from scarlet 
fever, 128; in convalescence from small- 
pox, 47; in delirium tremens, 604; in 
delirium tremens, combined with digital- 
in, 606, 607; in delirium tremens, com- 
bined with digitalis, 606, 607 ; in diabetes 
insipidus, 777; in diphtheria, 277; in 
meat poisoning, combined with digitalis, 


640; in nervous type of influenza, 191; 
in pneumonia with cardiac toxemia, 251; 
in poisoning by amanita phalloides, 
649; in post-diphtheritic paralysis, 278; 
to raise blood pressure, 255; in Rocky 
Mountain fever, as a heart stimulant, 
565, 566; in scarlet fever with cardiac 
weaJeness, 127; in septicemia, 291; in tu- 
berculosis, to relieve dyspnea, 506; in 
tuberculosis, as a tonic, 504; in typhoid 
fever, 47; in wood alcohol poisoning, 
610. 

Subcutaneous injection. See Injection. 

Sugar, milk. See Lactose. 

Sugar, sources of, in body, 725; substitutes 
for, in diabetes mellitus, 749. 

Suggestion, hypnotic* See Hypnotic sug- 
gestion. 

Suicide, danger of, in acute hallucinosis of 
drunkards, 608; phosphorus taken for 
the purpose of, 626. 

Sulphonal, use of, in after-treatment of 
morphinism, 624; in cerebrospinal men- 
ingitis, 214; in delirium tremens, 606, 607, 

Sulphonethyl methane, use of, in nervous 
type of influenza, 191. 

Suppositories, administration of calomel by, 
in chancre of the rectum, 424; adminis- 
tration of mercury by, in syphilis, 387; 
administration of opium by, in bacil- 
lary dysentery, 327. 

Suprarenal glands, relation between se- 
cretion of, and rickets, 813. 

Surgical operations, danger of, in dia- 
betic patients, 769. 

Suspensory, use of, for pruritus of the 
scrotum in diabetes mellitus, 766. 

Sutton and Fewster, inoculation of im- 
mune individual with small-pox by, 57. 

Sweating, in miliary fever, 578* 

Sweden, introduction of vaccination into, 
60; mortality from small-pox in, before 
and after vaccination, 94, 106. 

Sweeping and dusting, rules for, in tuber- 
culosis, 467. 

Switzerland, introduction of vaccination 
into, 60. 

Syphilids, palmar and plantar, local 
treatment of, 429- 

Syphilis, 361; abortive treatment of, 376; 
administration of mercury by mouth in, 
385; alcohol in, 369; arsenic in treatment 
of, 411; arsenobenzol in treatment of, 
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412: atoxyl in Ireatinout of, 412; aiixil- ’ 
iary medication in, classifications 

of patients in, 36t); us a complication of 
vaccination, 87 ; constitutional treatment 
of, 4Ui; contagiousness of k^sions in, 371; . 
contagiousness of nonnal secu’otions in, 
371; continuous mercurial tToatmcnt of, 
417; continuous intermit tent treatment . 
for, 418; cutaneous administration of 
menairy in, 387; diabetes associated i 
witli, 7GS; divisions of treatment for, | 
363; eductitional prophyltixis against, | 
375; factors predisposing to infection 1 
from, 370; hygienic measures in, 364; I 
influence of other maladies upon, 370; | 
injection method of administering mex- j 
cury in, 390; interinit.t<mti mercurial i 
treatment for, 417; inunction method of ‘ 
administering mercury in, 387; iodids : 
in treatment of, 404; lo(*al treiitinont of 
lesions in, 421; marital prophylaxis > 
against, 376; rnenmrial baths in treat- ; 
ment of, 389, 433; mercury in cure of, 
see Mercury; nervous hygiene in, 366; 
opotherapy in, 430; oral hygiene in, 368; i 
physical hygiene in, 3(55; prophylaxis 
against, in gemTul, 370; public': prophy- 
laxis tigainst, 374; question of cure in, 
420; rachitis associated with, 814; rectal 
administration of mercury for, 387; reg- 
istration aiid exmninution as a incaxis 
of prophylaxis against, 375; secondary 
cutaneous symptoms of, 425 ; scrum tlier- 
apy for, 436; sp<Hufic iiuHlicaticm for, 
3S0; tobacco injurious in, 369; tonics 
in treatment of, 435; treatment, in heredi- 
tary form of, 432; t.reatnient, of, in preg- 
nancy, 431; treatment of se(‘omhiry 
cutaneous symptoms of, 425; treatment 
of tertiary cutaneous symptoms, 426; 
vaccination for small-pox a means of \ 
transmitting, 87, 372; vaccine thc'rapy ! 
for, 437; Wassermann’s reaction ua test 
for, 379, 420, 

Syphilis, hereditaiiy, treatment of, 432; 
arsenobonasol in, 433; hygienic measures 
in, 433; injections unsuitable in, 433; ; 
inunctions best suited for, 434; iodids 
in, 434; mercury in, 433; mixed treat- 
ment in, 434. 

Syphilis, hy'gienb op, 364; alcohol injuri- 
ous to, 369; importance of, 364; influence 
of other diseases, local and general, 


upon, 370; mouth hygiene in, 36S; ner- 
vous hygiene in, 306; physical hygiene in, 
365; sexutd hygiene in, 3(58; t,obact;o in- 
jurious to, 369. 

Syphilis of the muscles. See Muscles. 

Syphilitic arthritis, 306. 

Syphilitic hypeiithophic papule, local 
treatment of, 428. 

Syphilitic lesions, local treatment of, 421 ; 
of chan ere, 422; of secondary cutaneous 
s^unptoms, 425; of secondary mucous 
symptoms, 426; of sp<x‘ial secomlary 
and tertiary lesions, 427; of tcudiarv 
cutaneous symptoms, 426; of tertiary 
mucous sjmiptoms, 427. 

Syphilitic rheumatism. See Syphilitic 
arthritis. 

Syphilitic tubercle, local treatment of, 
428. 

SypiULODEEMS, local treatment of, 425. 

Syringe, hypodermic, for us(* in intramus- 
cular inje<dion of nua‘ciiry ixi syphilis, 
399. 

Syzygium Jambulanum, use of, in <liab(‘tes 
rnellitus, 7()0. 

Tachycardia, as a complii^ation of pmni- 
monia, 260. 

Tannic acid, use of, as gargle in 
measles, 148; irrigation of how<‘ls 
with solution of, in bacillary d 3 \sent(‘ry, 
327. 

Tannin, as an antidote to muscurin poison- 
ing, (548; use of, in ergotism, 652; use of, 
to neulrulize morphin in the stoma<4i, 
615. 

Tardiku, poisoning from matcli heiids rt*- 
ported by, (527. 

Taylor, A* K., on autointoxication dtn^ to 
gastrointestinal infc*ction, 6(‘ri. 

Tea, strong green, use of, in aeut(* opium 
pois()ning, 615. 

Teeth, care of, a factor in pnn'ention of 
acute rheunuitism, 296; a lUHasssity in 
cure of tuberculosis, 490. 

Temulin, poisonous action of, (551. 

Tender toes, in typhoid f<w(T, 29. 

Tenesmus, treatment of, in bacillary dysen- 
tery, 327. 

Terebene, use of, in treatnu^nt of bron- 
ehorrhea complic^uting pneumonia, 2(51; 
for relief of gangrene of the lung com- 
plicating pneumonia, 261. 
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Tetanus, 344; antitoxin in treatment of, 
344; Bacelli’s method of treating, 349; 
cases of, treated with antitoxin and 
chloretone, 354; cases of, treated with 
antitoxin, and sedatives, 351; cases of, 
treated with subdural injection of mag- 
nesium sulphate, 348, 349; as a complica- 
tion of vaccination for small-pox, 90; dan- 
ger of, from use of gelatin for control of 
hemorrhage, 155; dose of antitoxin for, 
346, 347; drugs in treatment for, 347; 
feeding in, 350; general measures of 
treatment for, 350; method of injecting 
antitoxin for, 345; mortality from, 350; 
nursing in, 350; prevention of, 347, 350; 
results of antitoxin treatment for, 350; 
rules for use of antitoxin, 350; single and 
multiple injections of antitoxin, 346; 
symptomatic treatment of, 349; treat- 
ment of actual cases of, 351; treatment 
of infected area, 347. 

Tetanus antitoxin, 344; curative dose of, 
346; method of injecting, 345; mortality 
affected by, 350; preventive dose of, 347; 
single or multiple injections of, 346; 
use of, 344. 

Tetany, as complication of rachitis, 819. 

Theocin, use of, in diabetes insipidus, 777; 
in nephritis complicating scarlet fever, 
134, 

Thoracotomy, performance of, for relief of 
empyema accompanying tuberculosis, 
507. 

Throat affections, as a complication of 
scarlet fever, 129. 

Thymol, internal use of, as an antiseptic in 
intestinal autointoxication,* 675. 

Thymol, local use of, for irrigating the 
bowels in chronic stage of bacillary 
dysentery, 327 ; for relief of itching com- 
plicating diabetes mellitus, 764; as a 
spray for the throat in scarlet fever, 129. 

Tiiymi^s cland, supposed relation between 
disturbance of, and rachitis, 813. 

Thymus gland, extract of, in treatment of 
arthritis deformans and chronic rheu- 
matism, 713. 

Thyroid (jland, influence of, on diabetes 
moDitus, 767; supposed relation be- 
tween disturbance of, and rachitis, 
813. 

Thyroid insufficiency, as a cause of dip- 
somania, 601. 

57 b 


Thyroid therapy, use of, in arthritis defor- 
mans and chronic rheumatism, 713; in 
dipsomania, 601; in reduction of obesity, 
786, 809. 

Tinea tonsurans, .as complication of vacci- 
nation, 85. 

Tissue irrigation. See Irrigation, 

Tobacco smoking, as a cause of cough in 
pulmonary tuberculosis, 496; influence 
of, in causation of gout, 698; injurious 
effects of, in syphilis, 369; use of, pro- 
hibited in chancre of lips, mouth, or 
tongue, 425. 

Tokay wine, use of, in pneumonia with 
severe asthenia, 254. 

Tongue, inflammation of, as complication 
of small-pox, 51. 

Tonics, use of, after Lambert’s treatment 
for alcoholism, 599; in syphilis, 435, 

Tonsils, care of, in pneumonia, 222; rela- 
tion between^ and acute rheumatism, 
294. 

Tonsils, removal of diseased, as a factor 
in the prevention of acute rheumatism, 
296. 

Tonsils, sloughing of, as a complication 
of scarlet fever, 130. 

Toreington, Conn., results of antityphoid 
inoculation in, 5. 

Toussaint, report by, on immunization in 
anthrax, 331. 

Townes specific treatment, for cure of alco- 
holism, 597; for cure of morphinism, 621. 

Toxalbumins, obtained from diphtheria 
antitoxin, 635. 

Toxic substances, produced in physiolog- 
ical process of digestion, 632. 

Toxins, as a cause of food poisoning, 635; 
difficulty in destroying, 636. 

Tracheotomy, performance of, in diph- 
theria, 279; in edema of the glottis 
complicating small-pox, 51; in laryngeal 
complications of measles, 158; in laryn- 
geal tuberculosis, 494; in laryngismus 
stridulus, complicating rachitis, 820; in 
mumps, 171; technique of, 279. 

Trichina spiralis, poisoning from, in food, 
634. 

Trimethylamin, as a cause of food poison- 
ing, 635. 

Trional, use of, in cerebrospinal irritation, 
214; in delirium of pneumonia, 228; in 
delirium tremens, 606; for relief of 
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pneiimonia during influenza, 192; for 
relief of insomnia during the Pasteur 
treatment for rabies, 389; for i-('Ii('f of 
insomnia in septieopyornia, 291, 

Trousskau’s SION, presenee of, in rachitis, 
819. 

Trudeau, opinion exi)rossod by, on results 
of tubenailiii therapy, 524; statistics by, 
showing eflVct of tuberculitx therapy on 
length of life, 528. 

Trypsogen, use of, in diabetes incllitus, 7()2, 

Tuberculin, new, 512. 

Tuberculin, old, 512. 

Tuberculin therapy, 510; dosag(* in, 520; 
’duration of, 522; offcM^s of, 528; final 
dose in, 522; history of, 510; ni<4hod of 
administering dose in, 517; method 
of diluting dose in, 513; Uiorttility in- 
fluonced by, 523; use of, 528; reacthm 
from taibmnilin inji^dion, 522; n^^ords 
of results obt.ain<*d by, 524; sel<*<ition 
of patients for us(^ of, 51(5; sit(‘ for injec- 
tion in, 518; theory of actum in, 
511; varieties of tuhercnilin (uttployed 
in, 51L 

TuBEUotiLosis, 438; aixscesses <‘ompIi<*u1- 
ing, 509; absolute rest, in tr<‘atnient of, 
482; advice to discliarged patuuits, 559; 
alcohol in diet of, 55S; aiccdiol in night 
sweats of, 505; alcohol as Ionic in, 504; 
amusements in In^atimuit of, 4SS; ant'- 
mia in, 507; anorexia in, 504; antia<‘i<l 
diet in, 557; imticoustipatiou diet in, 
555; antituherculosis sexncdics jiiul their 
work, 451; antitubereulosi.s work in dif- 
ferent countries, 440; artifitual pmmiao- 
thorax in treatment of, 535; autoiiio<*u- 
lation in, 525; bronchitis a<*comi>anyitig, 
507; care of teeth in, 4(H); <»Iimat<* in 
treatment of, 472; clothing in, 4S9; as a 
complication of vuctanation for small- 
pox, 90; concentrated <liet in, 550; (con- 
stipation aecoinpanjnng, 504; <*ough in, 
495; diabetes associ:if(^d witli, 707; 
diarrhea ac.cioinpanying, 505; in 

acute, advanced, and complic'atetl cas<\s 
of, 551; diet during ainite stage of, 481; 
diet for ambulant oases, 588; diet dmnng 
gastrointestinal cHsturbanc€\s in, 502; 
diet in general in, 478, 538; diet in in- 
testinal form of, 505; disinfection in, 
452; drug treatment of, 509; dyspnea 
accompanying, 506; empyema accom- 


panying, 507; examination of stools in, 
508; exert'ise in treatment of, 477, 527; 
expect, oration in, 498; fistiilie eonipli- 
eating, 509; food requirements in, 589: 
gast rointc‘st inal dist urbanees ucconx- 
pauying, 502; hemorrhage iicconxpany- 
iixg, 499; heinoxThage in relation to oxer- 
■ (use in, 529; history of work against, 48S; 

I house infection in, 451; hypochlorhydria 
atuHxmpanying, 550; individiuU prophy- 
laxis^ against, 455; insomxxia ae<u)nxi)any- 
iixg, 500; intest ixial fornx of, 505; huyn- 
geul complications in, 490; liquid diet 
ill, 555; marriage as^ a question in, 4<)4; 
menstrual clist,in*hanc('s in, 507; menus 
for nasals in, 552; night swexits in, 505; 
, number and arrangement, of meals in, 

I 540; nursing ui import an(*<^ in a(4ive 

: stage of, 482; op(*n air in treatment of, 

479; otitis media complk'ating, 509; 
pain in (‘h(\st, ac<H>mpanying, 500; pleural 
efTiision a(u*ompaixying, 507; pneumo- 
thorax ac<‘ompanying, 507; pre(‘auti()nH 
' to b(^ ohsiTved in presences of, 4()5; pr<»p- 
^ uration of food in, 544; prophylaxis 

; against., in g(‘nei*al, 488, 451; jxrotc'ction 
i of (4iild against, 458; protection of infant 
: against, 450; prot(u?tion of youth 

; against, 402; rest in of, 477, 

' 482; routine*! in treat m(‘nt of, 487; sana- 

1 torium trf‘at incuts for, 477; selcetion of 
' eases for sanatorium treatment in, 4t)9; 
i s<4(U‘tion of <*as(ss for tulxTimlin therapy, 

I 51i>; semi-luiuid diet in, 554; siu'uin 

1 tlicrapy in, 525; sound's of food supply 

i ill, 548; symptomatic treatnuuit of, 494: 

system of graduated (>xercis(‘ for ust* in, 

1 529; temp(‘rat.ax*t' during tu^tive^ stagt^ of, 

; 479, 488; t<*mp(‘ratui*e as a guide to 

I eiT<‘ct of gradiuitc'd (‘X(‘reise in, 528; t**st 

; diet in, 592; tivatnuuit of, m giunn-al, 
40S; tubcwulxn therapy in, 519; '‘two- 
! hour diet'' for advaiuanl eases of, 552; 
5 vaccine therapy for eontrol of ht^in- 

! orrhiige in, 499; variety of di«*t. essi^ntial 

! in, 549. 

t 'ruHEXunrLosis xn animals, laws (lontiHxlling, 
; in Diuxinark, 442. 

j T(TBKR<uu.oirs MioNiNorns, 209. 

I Titbehuuloi^s jMYosrius. /Scfi! Myositis. 

Turkish bath. Scfi Biith. 

Turpentine, oil of, xiso of, in acute phos- 
phorus poisoning, 628. 
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Turpentine, use of, for control of hem- 
orrhage in hemorrhagic measles, 155; 
in scarlet fever for prevention of nephri- 
tis, 133; in typhoid fever, 26. 

Turpentine stupes, use of, in typhoid fever, 
26. 

Typhoid carriehs, antityphoid vaccina- 
tion of, 6; number of, 2; treatment 
of, 9. 

Typhoid fever, 1 ; alcohol in treatment of, 
14. 23; carriers of, 2, 6, 9; circulatory 
disturbances in, 23; diagnosis between 
and typhus fever, 38; diarrhea as a 
symptom of, 25; diet in, 11; disinfection 
of excreta in, 7; epistaxis as a symptom 
of, 27; eruption in, 38; furunculosis 
complicating, 29; gall-bladder affec- 
tions complicating, 28; gastric irritabil- 
ity complicating, 25; general care of, 9; 
genitourinary disturbances complicat- 
ing, 24; headache as a symptom of, 27; 
hemorrhage complicating, 19; hydro- 
therapy for, 16; insomnia complicating, 
26; lung affections complicating, 24; 
management of bowels in, 25; mastitis 
complicating, 28; meteorism compli- 
cating, 26; milk contaminated by in- 
fc(d.ed water a cause of, 646; mortality 
in, 15, 19, 23; operative measures in, 
21; otitis complicating, 28; oysters con- 
taminated by sewage a cause of, 645;- 
parotitis complicating, 27; perforation 
of intestines complicating, 22; periosti- 
tis complicating, 27; phlebitis compli- 
cating, 28; post-typhoid psychosis, as a 
sequel to, 29; prevention of extension of, 
7; prophylaxis against, in general, 1; 
respiratory disturbances complicating, 
24; septic eruption in, mistaken for 
typhus fever, 39; serum therapy for, 7; 
tender toes as a sequel to, 29; treatment 
of convalescence from, 29; treatment 
of, in general, 9; t 3 rphoid spine as a 
sequel to, 29; vaccination for, 3; vehi- 
cles for transmission of, 1, 

Typhoid spine, 29. 

Typhus fever, 31; convalescent serum 
used in treatment of, 37; definition of, 
31; diet in, 37; diagnosis between, and 
typhoid fever, 38; eruption in, 33; his- 
tory of, 31; incubation period in, 33; 
mortality from, 37; symptoms of, 33; 
transmission of, 32; treatment of, 36. 


Tyrotoxicon, as a cause of food poisoning, 
635; milk poisoning due to, 647. 

Tyrotoxismus. See Cheese poisoning. 

United States, antituberculosis work in, 
443. 

U. S. Army, results of antityphoid inocula- 
tion in, 4. 

Universal, congenital asthenia, 709. 

tTranimn nitrate, use of, in diabetes meUi- 
tus, 760. 

Urethan, use of, in tetanus, 348. 

Urine, characteristics of, in diabetes mel- 
litus, 727; method of determining con- 
centration of, 775; method of disin- 
fecting in typhoid fever, 7; necessity 
for frequent examination of, in diabetes 
mellitus, 731; necessity for examination 
of, after German measles, 165; necessity 
for frequent examination of, in pneu- 
monia, 227; typhoid fever transmitted 
by, 7, 24. 

Urotropin, use of, in cerebrospinal menin- 
gitis, 213; in chronic gout, 704; in in- 
testinal autointoxication as an anti- 
septic, 675; in meningitis complicating 
influenza, 194; in meningitis compli- 
cating pneumonia, 259; in pneumonia 
as a means of preventing complications, 
223; in prophylaxis of influenza, 186; 
in scarlet fever, for prevention of neph- 
ritis, 133; in typhoid fever, 25; in 
whooping-cough, 181. 

Urticaria, as a complication of vaccina- 
tion, 84. 

Uterine neck, chancre of. See Chancre. 

Uvula, swelling of, in mumps, 171, 

Vaccinal lichen, as complication of vacci- 
nation, 84. 

Vaccinal miliaria, as complication of 
vaccination, 84. 

Vaccination for bacillary dysentery, 322. 

Vaccination for small-pox, 64; accidents 
complicating, 78; antivaccination agita- 
tion, 104; ape-pox, 56; Blue Book on, 
69; choice of instruments for, 68; clin- 
ical history of, 70; complications due to 
vaccine virus, 80; complications of, 78; 
constitutional complications, 87 ; contra- 
indications to, 73; cow-pox, 56; defini- 
tion of, 64; diluents for virus, 65; dis- 
covery of, by Jeimer, 58; drug erup- 
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tionR mistaken for, 92; eczema compli- ! 
eating, 91; erysipelas complicating, S5; j 
er>^iicma complicating, So; fiirunculo- j 
sis complicating, 8G; gangrene of p()(*k, j 
87; genenilizcci gangrenous vaccinia 
complicating, S8; generalizcHl heiuor- I 
rhagic vaccinia ^complicating, S2; g<m- ! 
eralized vaccine erythema eom])licat- 
ing, 83; generalized vaccinia compli- 
cating, <S0; generalized vaccinia from 
autoinfection complicating, 82; German 
vaccination law and its results, 100; ' 
hemorrhage into 3 >ock, 87 ; history of, 57 ; I 
history of, in Cuba, 103; history of, in 
France, GO; history of, in Japiui, 102; 
history of, in the Philippines, 104; his- 
tory of, in Saxony, 102; horse-pox, 55; 
immunity conferred by, 77; impetigo 
contagiosa complicating, 8<); indications 
for, 73; influence of, on exanthemata, 74; j 
infected vesicles and their treatment, ! 
72; insus<‘.ei>tihility to, 77; introdu(»ti(m 
of, into America, (51 ; introduction of, . 
into European countries, 59; h'prosy 
transmitted by, 90; lupus complit^ating, 
90; mortality from small-pox before clis- , 
covery of, 54, 94; mortality from small- 
pox since diseovcTy of, 94; Xeapolittin 
method of, (>0; pemphigus <‘ompIi<niting, ' 
91; pock diseases of animals, 54; prepa- j 
ration of vaccine virus for, G2; i)r<)tec- 
tlon afforded by, 94; pn)te<^tion of vaev 
cine vesicle, (59; after psoriasis {‘omi)li- j 
eating, 92; purpura complicating, 85; 
rabbit viinis used in, t)7; nwa(‘<‘in£ition 
and the value of, 75; ru 3 >tured vesiedes 
and their treatment, 72; scars caused 
by, 74; septicemia complicating, 91; 
sheep-pox and, 55; skin alT<»ctions com- 
plicating, 87; sore arm complicating, 8(5; 
spurious vaccination, 80; summary of 
subject, lOt); syphilis transmitted by, 
87, 372; technique of, 67; tetanus trans- 
mitted by, 90; tinea tonsurans compli- 
cating, So; tuberculosis transmitted by, 
90; urticaria complicating, 84; vaccinal 
lichen complicating, 84; vuccunal mili- 
aria comi^licating, 84; value of, 92; 
whooping-cough in relation to, 74, 179. 

Vaccination for syphilis, 437. 

Vaccination for typhoid fever, 3. 

Vaccine erythema, gekerai*ize 0, as a 
complication of vaccination, S3. 


Vaccine therapy, use of, in acute rhemna- 
tism, 301; in anthrax, 331; in bronchitis 
compli(‘ating tub(WiiIosi.s, 5U8; in C(‘r(*- 
brospinal meningitis, 210; to control 
expectoration in i>ulmonary tulH^rculo- 
sis, 499; in diabet(‘s mellitus for n*- 
lief f>f boils, 7()r); in (‘rysi])(4as, 28 J; in 
glan(i(‘rs, 358; in infhii'Tiza, 189; in pncMi- 
inonia, 240; io r<4i(»ve expt^tdorat ion 
due to mixed infcHUion in tulx'nmlosis, 
i9t); in s(‘pti(‘oi)yemi:i, 290. 

Vaccines, autogenous, ust' of, in fururuMi- 
losis eomplieating typhoid h^ver, 29. 

Vaccines, bacterial, r(‘eov(n\v following ad- 
ministration of, in gland(Ts, 358. 

VA<’<nNiA» <mM'ntA!.izED, tis a eomplieation 
of vae<*inalion, 80; from autcsino<‘ul:i- 
tion, as a eomplieation of vac<‘inat it»n, 
82; gangnmous, as a eompIi(‘at ion of 
vaeeiniition, S3; h(unorrhagi<*, as a com- 
pIi<*ation of vaetdnation, 82. 

Vagina, cm.vNiUiK ok. Ser C^hanen\ 

Valentin .vni> Dhsotkkx, first work on 
%’u<vinnlion in France <lone by, 150. 

Valerian, use of, in diabetes insipi<lus, 777; 
in pmnimonia with cardiac toxt'iuia, 251, 

VAKiirELLA, 109; <‘ar(‘ of mouth in, Ii:»; <*on- 
trol of itching in, 112; convales<*en(*e 
from, 113; definition of, 109; di(»t in, 113; 
eruption in, 112; luunorrhagit* (*rui»ti<m 
in, 113; liistory of, 109; immunity' cfm- 
fernnl by atta<‘k of, 110; incubation 
p<»rio<l of, UO; itching in, 112; prophy- 
laxis of, 111; suse<*ptil)ility to, 1 10: 
synonyms for, 109; transmission of, IMP, 
treatment of, 111. 

VAViUiAN, isolation of tyndoxieon by, tilT. 

Vai <aiAN AND rvlcCiA MONDs, Work by, on 
bacteria pres(*nt in eh<*(*s<» poisoning, 0 17. 

Vegetable cathartics. Siv C\atharti*‘s. 

Vegiotarlk ou<iANisMs, as a cau.st* of foo<i 
poisoning, 634. 

Veoktahle sTAitni, substitute's for, in 
diabetes rnellitiLs, 748. 

Vegetables, ust' of, in anemia uctMunpunying 
rachitis, cSlS; in iliabeic^s nudlitus, 744, 

Venesection, use of, for elimination <»f 
toxic substances in intcsstinal auto- 
intoxication, 072; in piuninionia, 255; 
in pneumonia complicated with iMleina 
of the lungs, 259; in pneumonia in 
connection with inhalations of oxygen, 
237. 
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Veratnim viride, use of, in pneumonia, 248; 
in pneumonia with abnormally high 
blood, pressure, 255. 

Veronal, use of, in delirium of pneumonia, 
228; in delirium tremens, 60G; for in- 
somnia in acute rheumatism, 302; for 
insomnia in septicopyemia, 291 ; in 
scarlet fever, 127. 

Vidius, distinction between chicken-pox 
and small-pox first made by, 109, 

ViENNOis, theory held by, that syphilis is 
transmitted only when the lymph is 
contaminated with blood, 88. 

ViPOND, cases of glandular fever reported 
by, 576. 

Visceroptosis, associated with autointoxi- 
cation duo to habitual constipation, G88. 

VON Erme(JEN, oxiidtunic of moat poisoning 
due t.o B. l)otulinus reported by, G3S. 

VON Nooudkn, ]<'vulose recommended by, 
in diab<»i.ic e.omti, 748; lists of diabetic 
food preptinnl by, 738; modification of 
Gerhardt’s t,('st for aeeiono bodies siig- 
by, 733; oat-moal treatment of 
diahe^tus niellitus introduced by, 753; 
on over-rapid reduction of weight, 789; 
on physical therapy in treatment of 
oh(\sity, SOG; table by, showing how 
butter and oil <ian be added to vege- 
table's in a diabetic diet, 743. 

VON Noohdkn’s '‘green days,’^ 753. 

vort Noorden’s system, for reduction of 
obesity, 704. 

Vulvitis, diabetic. See Diabetic vulvitis. 

Wa<snkr, O., polymyositis first described 
by, <784. 

WAi/rnEK, Orro, method of using exercise 
in tubercnilosis employed by, 527. 

Wassehmann, discovery by, of specific 
.s(Tuni reaction in syiihilis, 362. 

Wassermann reaction, as test for syphilis, 
379; value of, in auestion of marriage, 
420. 

W.ATKR, DRINKING, bacIIlary dysentery 
transmitted by, 319 ; systemic poison due 
to, G34; typhoid fever transmitted by, 
23. 

Water, drinking, therapeutic value of, in 
acaite rheumatism, 298; in bacillary 
dvsenttTy, 325; in delirium tremens, 
602; in gastrointestinal type of influenza, 
100; in infantile diarrhea, 328; in neph- 


ritis complicating scarlet fever, 133; in 
pneumonia, 227; in Rocky Mountain 
fever, 564; in scarlet fever, 125; in sep- 
ticopyemia, 290; in typhoid fever, 14 

Watercress, poisoning by, 651. 

Water hemlock. See Cicuta roots. 

Waterhouse, Dr. Benjamin, early work 
in vaccination by, 61; experiments by, 
on inoculation for small-pox, 92. 

Weigert, Cytoryctes variolse first de- 
scribed by, 41. 

Weight of body. See Body weight. 

Weil’s disease, 570; convalescence from, 
573; diet in, 571; general treatment of, 
671; medication in, 572; muscular pains 
in, 572; nephritis complicating, 572; 
prognosis in, 570; prophylaxis against, 
570; treatment of, in general, 570. 

Welandbr’s mercolint aprons, 390. 

Welch and Schamberg, incision of con- 
junctiva in small-pox advised by, 50; 
investigation by, on revaccination, 76; 
prognostic value of vaccination scars 
investigated by, 75; silver nitrate in care 
of eyes in small-pox advised by, 50; on 
treatment of eruption in small-pox, 
48, 50. 

West, cases of glandular fever reported by, 
574, 575; on use of calomel in treatment 
of, 676; mortality from, in cases reported 
by, 577. 

"Wet brain,” occurrence of, in delirium 
tremens, 608. 

Wet nurses, sj^hilis communicated by or 
to, 374. 

White, case of mumps six days after birth 
reported by, 167; method of measuring 
tolerance to tuberculin proposed by, 520. 

White precipitate ointment, use of, in hered- 
itary syphilis, 434; in macular and pap- 
ular syphiloderms, 425; in pustular and 
ulcerative syphiloderms, 426; in syph- 
ilitic onychia, 429; in uncomplicated 
chancre, 422. 

Whooping-cough, 173; administration of 
drugs in, 180; antitoxic serum for, 183; 
breathing compressed air in, 179; as a 
complication of measles, 161; complica- 
tions in, 175; definition of, 173; diet for, 
179; disinfection of patient’s room in, 
179; drugs beneficial in, 180, 181; etiol- 
ogy of, 173; external use of drugs in, 180; 
^ history of, 173; hygienic measures in, 
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177; hypodermic* ti«e of drugs iu, LSD, 1 
181; immunity eoufcw^d by, 17o; in- 
cubation period in, 175; iiihalaiion of 
drugs in, ISO; inter nal use < >f drugs iu, ISl; 
mocluinical measures for rcdief of (‘ougli 
in, 178; misuse of drugs fur, 175; inor- i 
tality from, 175; mortality from hron- j 
chopneuinonia romplieating, 175; organ- 
ism oaUvSing, 174; as pn^disposing (‘aiiso 
of rachitis, 814; prophylaxis in, 170; 
psychic treatment, of, 178; re(‘tal ft'eding 
in, ISO; stages in, 175; symptoms <lue 
to misuse of drugs in, 175; synonyms 
for, 173; transmission of, 174; treatment 
of, 177; vaccination for snitvll-pox and 
its influence upon, 74, 179; ViU'cines and 
their possibilities in the tn*tit.ment of, 
183. 

Wilder, K. IvL, work by, on transmission 
of typliUR fever, 32. 

?7illiams<)n, method of pn'ptiring milk, 
suggested by, for use in diahet<'s nu*Hi- 
tus, 742. 

iViiims, Thomas, sweet charuct.tT of diab<4i<*. 
urine, first noted by, 717; whooping- ' 
cough first iTcognized by, in England, ' 
173. j 

Wintergreen oil, use of, extcTiuilly, to rt‘- ! 
lieve pain in th<^ ch(*st. ac(*ompanying t 
tuberculosis, 50G. i 

Wood, Dr. Alexander, hypodermu^ needle I 
invented by, 617. ! 

Wood alcohol poisoNtNtj, ac'UTE, i)09; > 
treatment, of, (>10. | 

Wood naphtha, Sre Wood al<*ohoL j 

Wood tick, transmission of llo<*ky Mouu- | 
tain fever by, 5()2, 5t)3. 

Woodruff, Major, exposure to (lire(*t sun 
rays believed to be injurious by, 459. 

Woodward, Dk., first. eonnnuni(*:it ion r<'- 
garding inoculation for small-pox made 
by, 52. 

Woolsorters^ disease, 331. 

Workshops, disinfection of, in tuberculo- 
sis, 453. 

Wright, Sir Almroth, theories of, con- 
cerning autoinoculation in tuberculosis, 
525; use of calcium preparations for con- 
trol of hemorrhage introduced by, 155. 

WuRTZEN, on red light treatment of small- 
pox, 61. 


Wyss, inv(‘stigation by, of e])i(lemif‘ among 
fish, 644. 

Xanthoma diaiuoticori'm, as a symptom 
of iliahei(\s nu*llitus, 7t>5. 

Xeroform, use of, as dusting i)owdtT, in 
gangrenous <*luuicre, 423; in inueous 
l>at(‘}u»s ni><m (he gt*ni(alia, -127; in 
pai>ular or tulxTcuIar tcTtiary It^sions 
of syphilis, 426; us(* of vaginal tampons 
im]>regnattHl with, in chancre of Hu* 
vaginti or the ut<Tine ne(*k, 425, 

X-ray, use of, in d<'lay(*d n*s<)lu1i<m of pneu- 
monia, 25S; in treat ni<*nt of chronic* in- 
fi\ienza, 195; to dcti*rmin(* the site of* 
arterial obstni<*tion in <liab(*ti<‘ gan- 
grene, 770. 

X-ray therapy, ns(* of, in arthritis <l(*for- 
mans and chronic rlu'umatism, 713; in 
dial>et(*s m<*llitus compIu*ating thyroid 
dist*as(», 767; to pr(*vi*nt a<‘id<)sis in 
dial>etes m(*llitus, 757; in pruritus ac- 
(*oiiipanying diah(*t(*.s nn'llitus, 7t>5. 

Yams, <*ertain speci(*s of, <}angorous as ft>od, 
t>51 . 

Yeast, internal use of, in <liab<‘tt‘s meUitus, 
7t)l : to relievt* boils complicating dia- 
betes nu‘llitus, 7t>5- 

Yeast, local use t<j reH<*v(» prnritis vulva* 
in tUab<*tes iu(*Uitus, 7{)5, 

Yeo, BtUiNKY, salicin nxmmmended by, in 
ticute rheinnatisin, 300, 

Yea mask, inhalations by means tjf, to re- 
late cough in puluumary tuh<*rculo.sts, 
497. 

Yohimbin, use* of, in impo1(*nce accompany- 
ing diubet<*s m<*llitus, 76t). 

YiUTii, pr(a<‘(*tiou against tuberculosis in, 
4t>2. 

Zander machine, use* of, in tr(*alment of 
obesity, 807. 

Zeists, 657. 

Zinc oxid, usi* of, as dusting powder, in 
diabetic vulvitis, 765. 

Zinc oxid ointment, use of, in dial e ic vul- 
%dtis, 7(>r); useof, as a protect ion in count <*r- 
xrritation in br<)n(*hopiu*umonia, 1.59. 

Zinc sulphate, use t)f, to unload stomach in 
acute opium iioisoning, 614 
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